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ilyu ?AJ &jJ> 

'. Ij^lA (_£j4LjLJJ_k 

4_1 j I jj J A a i iS ^4_j tA n i ^_i Luj L_i ^ S — 1 j_i iS A_j I Aj-ujû JjA_jA_J 4_Sjj_j 4-JÎ) 4_£ 4 (j,j4_û ^ lj j 1 j-j 4 ^-j-l-lS 
^_j j Lj_i I j i_S4_il_i_iJ û j 4_S 4_j 4_j_uj j j^LjÖ L'jLLj 4_J 4 4_j Lj j_j_uj j j_j 4_oûJj4_uj ^4_j ^_il_Sljlj (J_jj_jjj_ij4_SL4-JÎ} 
^Jsjj_o 4jjj_i_o ^-j 1 j_jj J 4_j 4_S j4_jûJ Lj 4_j 1 j Lj-uj j_j j4_j ^_a.1Lj jûj4_j 4_j Lj_j j L_j_j 1 j j4_j . 4_j4_& ^_ijj_i 
j 1 j 4_j j iS 4_o V û j ^ V 4_i t jj 1—j-uj j_j j Lû 4_û j 1_S û j Lj_ujj_j . û j j 4 jS j Lj jjL. 4_1 JJJ 4 j_û ^Ls j j_o j j 
ûJjj-ujLj L'iSjj u ^_jjlj4_j 4_j Lj_i_jlj_jû4 4 _j_j_lS ^4_j j_j_j_1_j 4_j_j_j ûj4_j j LûjLuj4_j4_o Ijûj-iJ . jj 1 j l j 

<jj j 1 1 j— i ö J 4_j_j_iS ^4_j j__j_j__î_j t4_jûj4_j j Lûjj_uj4_j4_o jSL4_j tûj4_jlji_j t. j'Lxi j 4_j j_j ^_oVûj j LjLS_i 

jLû4_JJJJ 4j1_JAj 4_1 ^_S4_JÛjlj lL t_U 4_J û J 4_j J jS J_J_J 4 Ûj4_j JjSj_l_l 4_J J_1 ^_S_J J I J_l_uJ J_J (jj lU_J ( Lul_l£_Î4_J 

j lU û j Lj_uj j_j j_j j_j_uj_i_j 4_5i (j4LiLoVûj j4_j j4_j_û1j4_j 4_J (jLojLaj4_j ^a4_S (jV (jU . jjj-oLj ^.jlj 
-L jl£j j Lo j 1 û ^_ujjj_j j Lo j j_uj_lj ^_j lS4_j4_c l_j4_j 4 _j4_j1j4_J j ûj4_jlSûJ (J_9 J.J J-^Ljj û j 4_j 4_j j j_j jiU Loj û j 

^Li lSûj4_j JjSj_i_j jl-j tLjjj__i_j Lj-ujjjJ j_i Ljûjljj (jûj4Li Jj£j_i_j 4 jYjS ^4_j (jûj4Li AjLjjLl (jlj4 4_j4_JÎi (jj-i 

6 L-j Ûj4_j_l_s4_ujj4__s (jAjj4_l 1 3 3 4_j 4_J 4_o4_J . t_J_l_J_J ^-J^-LiljJ ^_l!jjS ^_uJJJ _1 tL_l_L)JJ-uJ (JûjLjJöJ (jjj jLL 1—3 

û j 4 _j_LLuj_j 1 j (jjjj4_î (jûj4_i jj . 4_j4_& ^_j 1 J j jj ^jj4_a4_j û j 4_uj_i_ij_uj_i 1 j ^_i 4 Lq_j_9 4_j^. (J4_a_j1jjj 4_J ûjS_j 
4 L M 3 (j*j-j j I *Lj ^ J 1— 3 j 4-S 4_j j_j Lj 4_j l_j 4_j ? û j j_j j jjj j j j 4 j 4 _a (J j j 4 jj 1 j ^_i 1 jj j û j 4_j j_j t <jj i j ö J j j_uj Lj 
c ûj4__û4_j_j 1 jU (jl_jj_i_9 ^ uj i lj (jjjj4J jj-j-i j 4_j_j Lj 4_j 4 (__i_j_uj ILlj ûjLjj_i_9 ^_j-uj_j 1 j (_5JJj4_J 1 4 jjL (Jûj4_j j_j 

. 4_j4_jÎ) 4 LjjiS ^4_j (jûj4_j AjLjjj4_j Ljj-ua j jj_j 


(jj L a. j j J L'iS jj i o 4 iV'iS ^4_j (j û j 1 Aj 4_j 4_j l S v j j VjS g_L& t 4 jj^ (Jj4Lij j-L- *-Sûj 4 4 i L) 1 aLL ^LjLoja 
(j 4_j 4 _uj_9 4_uj (j4_j 1 j4-j^_j_j4_j 4j-iAj jjS (j j j_o 4-jî) 4_1 ^V4_i .LjLSILj IajsVûj (jljj4_j (j!j4_a j jLj-ujj-j 

4_J ûjûj . û j 1 jS <_S4 -jaj_i ^4Li_i IjS (jLjj_j_9 4_j 4 Lj j-j-9 uj 1 1j (j_j j_j_j j_j Ji j_o 4_j 4 i i iS ^a4_j 4 ûj4_94_ujJ4_9 

4 6 j 4_j_j 1_S 4 a v „ 1 jj j i_Sj-jj 4_j Lj_j j_j_9 4_jj_iS j 1_jö j ^g_iS-j-j LûLj Lû ûjjj4J 1_j_j4Lj4_j i_U4_j 4 4_a_j ^4_j_j Ij^ (jl_jj_i_9 
jjja. 4_j 1 j_j j 6j4Llj j \ j 4 i 1 iS ^4_j ûjûj . û j 4_j 4U 4_j_j_9_j j_c 4_o j ^ 1 Luj j 1 j j ^—j-S^-ujL^^s ûjjj4_Î jSJ4_j 
^_j Lj jS jLjûj4_uj (_j 4_j Lj_j j j_j_i j4_j 4 jj_i ^4_j_iljS (jj 1 4j4 LLuo A J (jjj 1 j! Lu1j-j l_i (j4-Sûjj4_S 4 _S_uj_j_û 

^I AjLLL uj^ j_j LjLjjjj4-S 


4 ^_j 1 j 6 4 (jl-jj ^_j 1_S ûjjja.4_jjjja. 4_j14_j4_o (jjj_i_ uj_j jIjûjLuj j j_j_j_j_ujjj 4_j L_j j_L 4 Iaj_jLjj 4_1 j_j j4_a4_j 
^_j_i_iS (jl_j4_uj j4^4_j 4 û j 4_j û j j aLlj jjL. Ljj lS 4 “1 \ 4_uj 4_oVûj j ^-j-S^-ujL^U ^_ujjjJ 9 ^-j-j-iS (jLjûJ j4^4_j 
l5 4 — 1 j j j j 4_S 4_j 4 û j 4 _j_j_j Aj_i jjj. 1 ."i i j jL 1 j_i j ^_j j jL j_j Lj j 1 1 o iS j Lj j_j_9 ^_j 1_S 4_j_ujj 1 j 4_î c 1 1 1 Luj j I j 
j_j 4 ö j 4 _j__j_j Aj_i jjL. Lj 1 4 jjL. ^_j LS û j 4_j_û 4_i__i_j (j ö J j j_o j 4_9 j (j LS 4 i \ \ j Ji 4_j 4_j I j_j j j (j LS 4 \ \ j Lo_uj Lj 4 1 1 iS 
j (jl-jj Lj_i4-SûAjij L_oj4_j .Ûj4_!ijjjj_j ^—jLjj^^—j 4 LjjlS ^a4_j j4_S_i ûJjjj-oLj Ljj_k ^_S_LLj_û ^SLjjj Aj4_j^. 

(^_î J J-LJ jS J (J 4_S û J J LS 4-J ö J_J_uJ_û 4_J (J J J J J 4_S ^_J 1_S LuJ 1_J (J JJA. J 4_j J J_J 1 A_1 4_J ^_JJA. J_1 J (J J-J. A 4 (J j j J j 4-S 
(jLjj_j_ 9 ^_iVjJ-j j ^_jûjj4-S 4_J ûjûj ?j4_SûJ (j LSûj_l_j_uj4_j 4J 4_o jS jj_o4_jî) j j 1_S û j û j 4_j j j_j 

Ajd *. .j \ . & \ \ \*\ ^J^J . ^l-Lj Ajd . ... . 1 j j Qd ... \d Q i$33J JJ 
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Ûj4_& ÖJ l A JUJ JA J ÛJJ JjS_Î4_S_JA ^g_û4_lij|j^ (_£jj_ LJ J ( ^g_lA-udS ^g-AÛJAJ ) J_3 l_LuJ_LJ 1_J (_£ 4_S 4_JA J j_LJ 

.ûj4_jljûJ ^Vûj û J l_3 J-J-9 ^_JJ_3 ^_J-uJ_3 1 J (_£4 -SaIjJJ 4_J CjJjJjA^ J (J 1_J J ^g-J 1-S4 J i \ 4_uJ 


^j-J l£ û J 4_J J jSjAA 4_1) 1 J_3 c û j 4_!lj J \ 3 


jLi 




1_J_3 J / ) 1_S 1_J 


j LA lj I j j j 1_S4_9jj_uj4_Ja4_9 ^jj4_Lj ûjûj 


LJ I J (_J_uJ Lj 4_1 4_^. 4 J J_3 1_J 1 J J l—J—3 LuJJ jJö (J LuJ J 1 J 4.JÖ J_3 JÛ 4_^. J_3 4-£ J iuJ-JJ 4-JJ ( J_3 ^Lj) JJ-3 SLö 4_j 


^ V4-J C I J 1_3 J_3_9 4J jlj4_J ^_J_3j4_û jljûj4_uj J_J 1_J_uJ_LJ Lj J J_3 J_LJ 4_j 1 J_3 . J 4-J^. l_3 4_J_uJ û 4 1 Aj J_3 J J_û J 1_J J-J-9 
Jb^J^ 4 9 ) q 4_J^. 4_J û J û J . û J 1— LJjft J LLjjjS J J J J J 4^ J û J 4_j Aj_3 JjL. J_J 1 AJ Lj-J 1_S 4 U-J-L-IjuJ 3—3 4_! Aj 4_j^. 
jl_jj_3_9 j Ljjud j 1 j i4_94_udJ4_9 c j-j_)1_j 4J 4_S4_jj4_û ^j 4 q ig4-a. ^_j l_$4_j-jj lj 1 jj^. 44 S-J Löûj ^j 4 q iq4_a. j 


Lj_) V ; û AJ J L-Û-uJ 1— J ^g-J L$4 II 3J^. 4-J LJ-uJ ö 4 J^\ 3 J 1 Aj_ 3 LuJ j_3 4_J 4_£_J (_J_uj4_S 4ÛJÛj4-S_3 JJjL ^ Lji_J 4_J J 4_uJ 
3 LŞ 4 J-J. J-L0 3 J JJjJj4-S 4_J c4_1l_LJÛJ_ 3 Li J jL ^g_jS Li J J J ^_J LuJ JJ_3_LjJ_3 JJ_L-LjJ_3 J ÛJ-S_Î4_& ^4_JA I jS J 1_3 J_3_9 

■ ^LS- 3 Lj-ûllJJ-uJ ^_J 1_S LuJ 1_3 J J J J 4 J 4_S 

cjjjJj4_S ^j 3_j j j 4_uj tjjjJj4_S ^_j 1_S û j j j-i-uj 4_j 1 j_j ûjûj . 4_a_j 4_jjjJj4_a ^4_j ^_j_lj 1 j_j J ^g_iAj4_û 4_J ûjûj 

^j—3 l£ 4_J_3 J j-J_3 4_J û J û J . (J j J û J j J^ 3 û J 4_J J û J J 4 jS_J_3 J l JUluJ û J û J_3 jS 4_J j LS 4_j Lû_uJ_J J J J Lû-uJ 1_J 
ÛJJJ_l_û C (J 1-S 4_JA 1 J J J J 4^ LLuJ-jIj ^g-J 4 9 3 9 4-AL t Lll x JJJ-uJ ûjj4_J c( M-Theory) ^g-JjJAA AJ J t J Lû-uJ_lJ 

i g _ j i ^g_j i ) j i j L j ^-j_3_uj-j_]j_3 .(Feynman ) j Lû_j j 4_9 ^_j i_S4_j_îj i s 1 1 & t ji_S4 q )iLij4_j_i4_j 




^J ______ I Aj-ûjj^ C^_J_û4_lI_) 1 J^ ^J S _1 û LIlJ 1 J J J 3 S 1 1 4_J i^4_lij|jS ^jIS^aLS 4 ^J— 3-3 J S XX) J jSa Lû J ^g_lA jS-uJ J jS Lû 

jIj4_9 (J Ûj 4-1) l A. j_3 clj4_9 ^_3 l_3 jl9 4 J J jSuu1l-lS ^_û 4_J_3 1 jS 4 ^j -J-J J-L ÛJj4_J ( J J û Aj l_J_uJ ^__L) J j_û 4 ^g_J_û 4_lij I J^ 

^ )4_û i Lj LS 

C J 1_S 4_J j_J j J_3 1_3 ( LI 9 JA J 4_J J_uJ 

J_3 1 J ( ^g-J l4 3 3 û )4_J^.) ^g_ûjj 3 .OJAl \ 3 J 

. 4_aa jj4_û 


A_3 J J-UJ-Î 1—3 ^_J_3-uJ_LJ J_3 C J 1_S 4L J 4-S J û J ÛJ-J J C J_û 4 ^_LJ J J J J 4J^ û J-9 C ^_J J J J_3-uJ_3_3 J ^ 

c( (_A_3 1_3 4 S j 3 3 )4_Sûjj4_S Ûj4_1lJ_ 94-J 4_JjS 4 jLS4_SjIjS 

J_1 3 1 j-J J ^_3_3j4_û 4_J ^ La^ 3 û J 4_uj j4_1j_juj4_J 1 J ^_û J_jJ 1_3 J ^-L) J j_û 4 ^g_L_U 


jLluJ JjjS ^_3 1_S 4_j J 4_A J_û ^_3 J_3 J-3_uJ_l_3 (j4_l) lj4_) J ^g-J J-l 3 1—3 ^g_3 1_3 Lj-uJ J_û Lû 4_S C JA J I Jl 1 J-JJÖ 4_û_LJ J Lj^. 1 J J 
4_û4_j 4^4-S (jV . j4_S4_j 4 )V)S ^4 _j ^g_li I jalSj û j (_jj_j_9lS4_1j j ’Ux)4 j 1<U& jl i ia ^Lj 4 _uj Lû 4a^. c j4-Sû A 

Ur 3 3 (JjU^ UJU (j, 3 Uj>1 3 1 j ^g-S_j_) 4_) Lj 4_û4_j 4(_jLuj4_19 j_j Ljj_Lo jA jlj4-jl_l) j_3 jl_i c4_j_lj j!j4_j ^_uj_lj 

ûj4_lj_ljJJ ^_û j_3_J Lj_1lj_û û Aa 4_9 j ^a-uj Ia 1 J1 jjj. j JlLg—jj^. 4_j ^a .liû jaa j 4 _û4_ja1jS (j1_jja_9 4_û4_j c 4_j 4_L1lj j Lj 
ûjaj 4_! j Lû 4_jaa 1 j 4 _a_ia ^4_j .4)1) ûj4_j1j4_j ^g_iAi ûjaa ûj4_Saja j j J J 4 4_J 4_û4_j jjaaa_uj1j4a . 4_jaa 
V4_û 4_J j Aj4_(Ê La4_jaIa4a t^jjjJ ^ II juj. jJ Iaaa-û 6 Aj 4_9 ^jV4_û ££-li4_& c^jSûJ ûjLj^j4^uj 

(jjjU^ul— 3 4a j ja 1 j û 4 ^aj 4_& i 4 _ja Lj ^gL94_ÎAj_û ^_<lS L^. 4_j jLjjj^. 4ja_!j4_3) LS4_1Luj_lJ l i j i û û Aj4_9 

. jûJûJ j JjSj i 9 S 4_j j jj)4_j ^j!ja4_9 j Lj jjL 

^AlS jS 1 J ^ — 1 Cj 4_jj J JAA_û 4 a ^g_3AAA 1_J ^g_S 4-J Lj-uJ J_û Lû û JA û J J 4_S û J 4_î J j J J j J I 4 Jjk. 1 .1 1 JAluJ 1 j 4_J 

c 4 j-jjlS ^4_j û j I Aj 4_j 4_j 1 A^9 j j_û (jjjjj_û4j c Sj j-lllS g-jAÎ) 4^g-j4_ö ^Lijja ^ jau-u j Ij (jl Jjjk j4i^4_j .LaLSaaJ 
c4_j4_û 1 Aj LS 4 _jaa Lû-uj Lj 4_ja_lS jIa 4J (j4_j 1 4jjL j4_j .ûjjJjS4_j 4_19jj-uj (j 1 J jjL. ^g_jLliljA4_j j jûjj4_S 
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j4_uj 4_J o_^4_j4__i j 4_jj^ ^Lsjj-û (j ö j 4_j Jj^j_l_j (j j 4_i j 4 _û 4_î (JLuj jIj4_jö ^-uj Ll J j 4 (jIjjlL 

A14_J^. 4_J (J 1_£ 4_L_LJ Lû_uJ 1_3 4_J_L_lS (jjlj4_l . L1 I JJ 1-j | j4_J_3_lS ^4_J J lj (j4_jjjJj4_J j4_J l ^_J JJ_Lî JJ (JJ-J. 1 3 J — 3 

(JjL^.4_J 4_£ c!AJJJJj 4-S 4_1 (j4_SûJ jjoL ‘-^^_J 1 1_3 4_1 j 4_î (Jj1—3 J (J J 1 J-uJJ J_3 I Jj j Jj_j 1 J ^_ÎLuJ jlj4__û 

} (J J 1_1_3l 3 13.7 C(jjjjj4_^ (j4_^ IjSj^ J ^L_l_û j4__uJ û J 4_j 1__3J Lû û J 4_J_3_lS ^4-J ^V4_J 4 û J 1 J_1_3_J ^—jLujLj 

J ^ l'lul^ ^_3 ö J-J J ^ ^ û4_J^.4_J Ûj4_j_jl_j L ^ *1 3 3 4_1 . ö j4_J_3J y\ 3 Lû ö ö ö J I J J J-J (JLuJ { JJ_3_L_3_û j!j 4_JÖ — J 1 î_l_î_û 

4_S LjlSûJ jjjJj4_j (__^4_jûjLûj ^_ujLj .LjlSûJ (j Lj j j Lj_ujjj-uj j (JJJ4 j4_j (j jj_uj_S 4_j ^4_l_i Ij^ (jl_jjj_S 
uS4_j iLj LS û j JJjk. JJ_3_L_3_3 (JJ_3_i_3_J ^_ujl_J 4 4_J_3_3 1 J 4_S J J_3 4_JÎ) ^_£uj4_jj_l_l_ûjS (J ö J 4Lî Aj_3 JjL. (jljljj4_J 

4_jjIlS ^4 _j 4jI1a_1jj£ (_5jj_û4_J)4_J . ( 4_j4_£Î) 1 Aj 1_S4_j_3_j Lû_uj 1_j 4_j_jj_S 4_J (jûj4_j <-Sûj )jj_k 4_j 1 J <__S4_j l_j_j4_j 

^ n.nMj ^g-ÛJJ 1- 3 û jV; 3 J ^ ^4-J, 4_jLlIi£ ^4_J 4 Lj 1_S 1_J L_^4_J 1 4 Jjj. gL_L&4_J J L ^ J j 3 3 1_J ^LJjî) ^— î ll 4-J 1_S J J_uJ 

1 Aj_3 Lj ö J 4_uJ ^_JJjJÎ)V (J4 _j 4_J ^-L-LuJJ 1 J ^ 3 ~\ 4__uJ ^ ^ 3 J 4—jj J ^_J_l_3_uj4_J^.Û J (J iS 4_J_3 _û 4_J_3 1 jS 4 L’l 1 ^ J Lft J 

. LjLSû j 

^4_J 1 3 La 3 ifl . ^_J_L_J ^_JJÛj4_j_J ^_SLlJjj lAjlj-lSjûJ 4_1 £j^J_J_uJ_J_ 3 44_J_3_lS ^4 _j ^_J 1 jjl£ j û j 4_j LjÛjLj4_uJ 
(jLjAj_û j lj ûjj-j_jIjÎ) ^_£j j 1 J û j 4 _uj Aj4u^. 1_j_j4Lj tjj-J jjj^.4_1jûJ i j 3 1 S \ i ^-jLûj 4_j 4_j_3_iS 

(jljlj J AjLujLj 4jjS (Jj4_j_3JjL.4_J (J 4_S 4_J_3_lS 4 I AJI_JJ^.j4__uJ ,3J Ljj 4_î (j_J_jLuJ jL_3_ûL^ ) 4Ûj1jLjjjj 

(^_jj iSj 1_JÎ) 4 _jûjLûLj j4_j 4(jj_iAJUjûj ^_j Jj jS ^_jLûj jj ûj4_^j_3 ^_j4__û l_^_î_uj4_S j4_j4_j Jj^ (Jûj4_j 
( jj 4_j (jj 4_j j 4 _j_j_iS ^ 4_j ^_j 1 j_l£j ö j 4_j J3 j^_jj_uj û J j 4__ujS 4_j ( ^—ljj-uj jj^. j_i_uj jj^. ) Lj l_£j LiÖ . Lj L^j 

. ûjûJjfi (Jj^Lj 1 ( WWW.dGnQGk 3 n.COm ) 1 Aj lS 4 _£_j û J ^.j 3 L_j4_J 

(jl_3_ûlS ) jjj Ûj4-J . (j_j_j j 1 aLj4_j I Aj 4_£ 4_j 1 j_i£j û j 4_1 lj jLûjLjj_j ûj4_£_lj j LoSjj Jj4_jö 4jj I j J 
^_ujj û j 4_j j j.^. 1 Aj_j (j j LS ^4_j& j (j 4_^ 4 _j 1 j_l^ j û j (jjl_S ^4 _jö 4_1 1 j 4 ûjûjj_^. 1 j4_^4_j_l_iS4_j j4_j4_Îj4__uj 
j ^-jj-ujj 1 j (jV4ls4_j j (jj4_JÎ) (jjlj4_j jj4_S j j J 4_j 4 (jj û J j j-uj Lj 4_û_lj 4_f> j j_j 4_jî) . Lj ja j_3_uj4_j4_Î 
j ^_j Lj ^_jjj^j_û4_S ^_j û j 4 __lj LjLlJ J 4_j . ûj j_j_ujjj. j4_j4_j 4_j_j_iS ^4_j ^_jIj_l£jûj j_j j Lû jjL. ^_jj I j4_1 Lûj 
ÛjLjJ . 4_J_3J ^-JjjSj-û^-S ^_3 (Jj4_S4_J_3j 1 ljLl_l 3 4_j û J L_^ÛJj 4_JÎ) . l_j (.1^3 SjJ-J jlj4_j JJ_îjl_î_î_uJ 

4J 


l4_j^. jjLjj 4 4_$4 ili£ ^_û4_S4_3 (Jj4L1jLj^. 0 j-j-j 4 4_j_jj (jLujLj 4 _jLlj£ ^4_î (JjJ1j4_ajj 


)4_J 


j £g_£j j j_j û J ^_j 4_j U j 1 3 Aj 4_jÎ) j 4_j_j jlL. . û j 4 Jî 4_£ ö J (j LS 4 _j_jJ_ujj 1 j ö j 4J J jJL_lQ Ll j ^-l-Lujj 1 j 4_£_û 4u^. 

4_î Ll 4 Ûj4_11aj L^jS ûj4_£4_i4_j (jLS4__lj_s4__ujJ4_S j ^__lj_ujj 1 j 4_jjjj^.j_i j j L^ û j 4_j Ji jil_î_S Ll ^_j 1 jj 1_1 
^c_1_lj j_j ^_^4_j Lj 1 j4_j .ûj4_^4_ujLj (jlji^4_û jLj 4 i J ûj4_Lo4_Lo (jj4_j_j L^.4_J ,ûj4_j_ljûJ j_ ij (Jj4_j_jL^. 

LSJ *LI1j Lj^. 4_J . û j 4_j 4_^ û J jS (j LS 4_j_ij_ujj 1 j ö j 4_j J3 jiLj_S Lj ^_j i j jj^. j_j j (J_i_lj_ujj 1 j j_j Lj j ^ 4_S 4_j (j j 4 _j_j L^. 
3 1-S ö J 4_j J3 J ^ 3 S Lj ^_LJ 1 J_LJ_uJ_ 3 4_J J Jj û J (JJJ Jj4_A J LjLojJ-uJ 4_J (J4. ^ 3 3 4_S 4__uJ_î 4_S J Lj-Ujj 1 J 4 Ûj4_û4_Lo4_Lo 

.(j4_SûJ (j 1_S û j Lj_uj j_j (j û j 4_j 1 Aû V û j 4_j Lj_ujûJ 4^4_S4_j (Jj4L1jL^. ^c_1_lj 

J (JJ 4_J J l_û ^ j I LûJ 4_A_3J JA JJJ 4(JJ-S Ij-LC. ^g-J 1 J 3 XX) Jj jJ^ J (J I J-L-J ^_3 L_LuJ Jj J^ ^_^_î 4_jL 4_£ J-L^J û J (j4 û 3 3 
J Lû û J 4_^ 4_J 4_J | .~3 3 î*UJ 3 I J ^LLal£_3_3 4_î Lj 4 3 3 Ll 4_J ( I LLj^ 3 3 ^_J I Ju 4__û 4_î ^_J_Û j 4_s 



J LûJ_ul_3_3 (jLj ^_JÛj4_j4_j J3jjj.l_3 4 ^_J J 4__UJ Lj J 4_uJ (J J J û Aj LluJ J (Jj4_Jjl_& ^ ^ 3 




j4_j jj ^.Ijj Lu>. (jj4_û4_j . 4 _j Lij_u1j 4_a_j 4_j_l_iS ^4_j ^_j Lû j 4_J jjLjjj-uj jLaSjjj ^-jLLujJjjS ^uL^ûJjj^ 
JÛ Jjûjj4_j (JJ IjJ J_3 J J û Aj LluJ J ^ 1 Ûj4_s ^ j I LûJ 4 (J— 3_uJ J J_3 ^_uJ 4_J J 1_& ^ j 1 K\ \jK 
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Vlj J l II U Jj jS j4_AjLu J I J_A j4_3) ^ulSûJjjS J I JJJ ^uAiûjJJ J J lS4 3 3 flu) ÛJ LS-uJ û J J-û I J J jAijjS. 
^_ûJ J 4 aÖ A_1 J_LuJ J J_3 ^_U 3 J l-A 3 laj lSA_j ^UJJj4_j JJ_&4u 4Ûj4_k.ljA-J J_3_3_î_3 ^JÛ J . ûj4_jLSûJ 

jj ALs û J Lj 4_j l_j 4_j t û j 4 ujj j_la. j ^ -i juj Lj-uj ^u V 4_uj û 4 i r> 4 jL j 4_j_o 4.S (j jJÖ 4_j 1 1 a!ö I JJ-C- ^u Lj_uj J j jS 

L^J— 3 Jûj4_j 4_Sj J_A Cj4-Sl_j 4_J_3_lS ^4_j ^_j Jj jS ^ul_ûj4_J 4 JJ_3_9 1 J_3_C ^uLi-uJjjS ^-ûJJ^-JÖ ^U 1_J_J J Lj 

^4-jjU J 

■ *33-? 


a jluI 3 3 ^_j l_o j i_S4_j 4_j ^ n i ijA j j-ujjj-jûJ j j_3_3jjk.ûJ jLjjS. (_g4_S4_liS 3 l4_j 1 J4_j 

^U Lû J ^UJ Ûj4_c. ^U Lû J 4 1 AJ l_j_j J Lj4_] JJJJj_a_J_3 ^ulSûj4_i LjlSjLö . jûjlj J_3-uJJJ_3 


4_1 jjj ^-Sj-uj4_j ^4_& 4jj_j4_û JJJ 3j Lj u Ij 4_j ^ iuj-jj-j-j ^4_£) 4 jj_j4_j jLujLj 4_j_3_iS ^4_j ^uIjjSjûj 

1 Ajjj 3 3 J lJSj-1 3 ^uLûJ 4_î J LjS_3_uj 4_J Lj4_jl_j4_j . 4 3 33 J 1 3_3 J J-J 1 Jl_JJ J J jS ^U Lû J 4_î J iS 4_J_1 J_uJ_3 1 J 4-_ûJ_3_3 

j4_j j 4_ujS 4 _j 4^_j4_û (J Lû j ^u-uj 1 j 4_j ^_j_ 3 4_j l_j_uj Lj j4_a4_j i_S_lS4_J . J_3 J_3 ^ 3 3 uJ 3 Ij ^S_û4_A. J 4— jjj 

4-S i_Sj_uj4-S J_J 4_J_3_iS ^4_J J_3_uJ_3 4_A_3J 1 AJJJ-uJ 1 J 4_î ? 4_j Lû J ^4_J ^ J J JJ 4^_JÛJ Lj-uj J J J V JÛjL_3_uJJ_3 

' ’ * 


4_J ^UJJ 4^ 3 3 uJ 3 1 J (JJJ_Î1_J ^g-J-l 3 1_J ^ S -1 3 Lû J . 4_JJJ J LuJ 1_3 4 Lj 3 3 (JJJ J 3 I J j- 3 3 uS 4_î 4-J^. ö J 4_J 


L5TT - 




^V4_J, J Lj. ... ^g-J-û 4-JJ 1 jS J ^U lu JJ_9 ^UJ JJ J û J 4 1_J JJ_9 ^U JJ J J_û ^ 3 ul 3 Ij (JJJJJ 4_JJ 1_J 4—J 
LjlSjLö . jj4_j4_Sj ^uLulu (Jj4_jj J_L 4_j jlSLuj ^g-S-u Lûj 4_j 4 4_j l_jjj_ujj 1 j 4 __ûjjj ^4_j jj_û4_& ûjIjaJj4_jö 
l 5 JJj4_î û j Lj I J j LjS 4-j 4 j uj j 4 1 Ai 1 jS û j 1-3 jjj4_Î . 4_j 1 Ajj ^JJJ Lj ^4-S j4_Î4_û 4_jjj lj4_j Lûj 

4£Ç_j1jJ J JJj4-j *»Sûj ^ V4 j . 4 3 3 3 û J 4_j iS 4_JJJ_uJJ 1 J 4_ujl_j 4 j ^S^UjALûJJJ ^LJJÖ û J 4 _JJ_ûJ J iS 4_J ^UJ-UJJJ 

. û j 4_j û j l 3 3 j luS 4_j 4_j j ij_ûJ û j 4 _jj Aj Aj_û jS ^Sjj Lû j 4_j 


j£_Î4_j 4Ljl_j4_j jlS4_j ( but ) (j4_uj 4_j_ujj jjj 


A 3 3 **3 uJ 3 1 I J ^__îj 1—LuJ J ^U_ûJ J iS 4j ^UJ-U J JJ 4_î 4_j J J_ûJ JJ 

) (J, 3u4_A. ^LÎ J 1 J l 3 ^_ÛJJJ (jl_JÛJ 4 j 


however, nevertheless, nonetheless , furthermore, 

û j 4-S 4_j 4_j 4_j_ujj i jjj (jLSLjAjLjj (jLS 4_9 1 jS û j L j j v uj_û jj ^jLj ( therefore, though, yet, hitherto 

(jAj4_ûj_u J J 4 4 j_uLjjj_9 jLLIj j j J 4 ûj4_ujjjj j J 4 ^4u 4 _Sj j_a ?ûjjJjS4_j jlulj ^ja, jj . Ûj4_jjjj_u4_jj 
4 û j j J jSJ 4 _Sjj j lu 4—9 4— uj_3 4_9 j ^j-iu 1 j jjSj_9 4_£ jj4 ûjJj J j 4 4j_û4uj1jS jLjjj_9 ^_lu 1 j jûjj4u 
4u .1 j1ujJ_9 3 ud 3 Ij 4_î jljûjLuJ jSj4u 4 JJJJ JjLuLûJ 4 û J 4_j 4_j J JA 1 AjuJ 4-S 4 3 3 3 ^ 4u j4_jlj4u 

3J 1— uJ 4 j xxJJ J ^g-J J LS 4 j JA JjljûJ j4_& 4 ÛJÛJjjS ^uLuLj J LiluJJ_ûJ ^ LS 4u ^Aj4-JÊ j4_jlj4j^— 3J 

. j4iu 


^u Lû j (_j_ulu 4_î ûjluJ û jjj ^JjljV l 3 Li 3 & ^u J j jS ^u Lû j ^U— 3_u Ij4u 4 jjjJj Ûj4u ^UÛJ ö J ö j L9 lu ^4_J 
^ujjSj_û 4S j4-JÖ jIjjj 4 jSj 4_j Lu4-S j4u ûjLûIu ^u4ujû. j4_au. IjûjjJ ^^4u 4 1 j4_94_uJ 4_9 j Lj-u 3 lj 
^u 4_u lu 4 u) ^j J j jS ^u 1— û j (j ö j j 4-S ^^13 4_û jjL ^ V 4u 4 1 Aj Iuj LS ö j LS 4_J i_S 4u_lu l û 3 ^ j 4_JÖ Ji jjL lu 
) 1 AJ I J-J-C- 3 lu_u Jj jS 4_î ^u 4j jS ^u Lûj 4u j Ajj jjL . û j j 4jS 1 Jj j Jjj 1 j 4_î j I ( ^uj-uj 1 j ^u Lûj 

4 1 Jj j Jjj 1 j j4_j4— u ^u LS LLu 4-jö j jLS1u_94ua 4-J Lj4ujl_j4u 4 (^u1_S4_a.jI_L j (_S jjê J 4_î 4 _aa. ûj4__L.1j4u 
1ajjjûJ4u j ^jjjjjJjS j ^u_lu 1 j ^uLSûjIjj 4-J ^uj4uj1u4u t^uJjjS ^u Lû j 4u ^jûj j4u ^Sjj4_ûjjL 
j ^j-lu I j ^u Lûj 4u j Ljj J j jS ^u Lûj 4S jj 4_L I J j jS 4_u LLj Lûj j l_j I j j 4u jj I j j 4_j j Lû j j_û 4jö . J jS 

■ 4jS U “ 1 - LJ 3-^ 3 ^ 4j 
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( Jl_3 û J 4_J û J Lû l-j A S 3 3 jS J J J l 3 jjd 3 jft ( I Jlj Lû 4_j Lû J 4_J j_S 4_JU J I J 4_& J ^ J S 3 4_lULuJ ÛJ J 4_JÖ 1 J û J 4_uJ 
^a4_j ^_j 1 j_jSj û j ^_j Lo j 4 Lj 1 j 4 4 _j_jAjjS ö Jj û A j 1 * 3 jjj 4_j Loj ^4_j j 4 _j_j_û j 4__g jjL4_jjjL 4_j Lo j ^4_j 1__j_j4_j 


û J 4 3— 3J llfLi-l 3 4_1 4 4_J_jL_uJ_3 1 


J, J 3 C5^ 


£_GULL 


J ^—3 J 1—3 J-3-S ÛJjJJ 4_j LûJ ^4_J 4 4_j4_JÎ) (_£Ûj 4_J jl_jlj_) 




jj ^ aii 3 1 4^J 1 J gL_)JÎ) j Lj 1 jj 4J £gj Xj û j 4_j A J Lû 1— 3 ^L) 4— 3 J_L ^ J . j^JJ > J J û J ^—3 4 J jS ^—3 LûJ J_J 

j ^—3_J LûJLu 1_3_J jjjj_)_) ^.S_jSj4— 3 4_jj_j 4^5 JA_) J Laj4— 3 4_J 4_uJJjJ9 4_Sj4_3 ^4-J 4_J_J_J 1 Jl_ 3_3 Jj jS ^—3 Lû J 

J ^__3_3 J_3_3 ^g-J-J l û" xlx \ 3 J A A I J-J_) 4AjjS ^_J_uJ L_)_uJ ^_J V 4_uJ û J j4_S4_J 4 4 L'l 3 3 6 J 4-J 4_j dlj 4_j l_j 4_jj J ^_3_3 1 J 4_j Lû J 


ijûlljjjjl; ^_û_3j 4— û 4_î 4 _j_j Aj jS 4 Lj Lo j ^4_j 4 j_j ^_j 1_S 4_j_j A j jS û j 1 j 1 j (jjlj4_j 4_î j-îjSj AjS_Î4_S4 _ 3 

4 û J 4_J LS__3_JlC LuJ Luj1_j4_J LjV4_ uJÛJ JJ_3J_3 1 J J J ^j£_3 J_3 Aj 4_û 4_î J û J ÛJÛJjjS ^_3 LuJ l_j_3 Lû J j4_jV4_î 

. A J 4_j A J J A jS_C LuJ (JJjL 1 J_j iS 4_J_J J J jILÎ J ^g-Juujl IaJ J ^JJÛ J4j J ^-J-J-uJ-J I J 4.J 1_S 4_J JjL.4_)JjL l_Söjj4_& 

A_$4LI^Lj 1_j j4-$4L1ajj ^_j_)4_j 4 C 1 JJ JjIjLla. ^jLjIj j_j Aj 4_j^4_j (power) j4Lûj 4 1 JL-i-jj-J IaL ij ^__jl_ûj4_î 

( jU 1— uJ_3 J 4^— îLuJJjJ 4^_J Ij Aj_) Lûj4_9 4LjV4_uJÛJ 4J_)_& 4 1— 3 û J 1_S ) . Lj_J J 1 Jj4_uj4— 3 (J J jS J-î l_J 

^_1_3 4—3 J l£ 4_J_J J J jS 4_ÛJ_1_J J 4_jjJ J J 4 Lj 1 4_jJ J 4-JÖ ^_J û û A J jfl J J 4_j_J JlL JjJ û J_3_uJ_3 Lû 4 iö 4—3 . Lj 3 J J 1-S 4—3 

Ij4_9_jjc4— o 4— î Lj_j_j 1 j û j Luj 4^S 4_jAj4_j j_iS_i_3jS j j j_o 4_jö 4_J ^^4 _ 3 . ^ )jS j4 uj 1 l4_& 4_^4Jj4_ 3 1_ 3 j4_j_ujj 

cjj_iJj_o ^ Luj-j 1 j 4 3 ^_3_j 4_j l_j_uj 1— 3 ^_jjj_j4_j j 4_9l_j j_c 4_o ^_u4-S . ^_j4_û jljl_jj4 — 3 ^_S4_j ûj_3_uj4— 3 

^ 1 Lud i4 S 1 3 j 4_j_o 4 £Ö 4_J jjûJ jljV JJJ ^-S-i_î LL 4_Î4_ûjS cjLjVj ^jj 1 j 1 1 (jjjjILÎjS 4_J ^_j 1 j û j LuLo 4_S 

. I j4_jJLlS ^4 _j 


/ b-. ' I A " J | J 

jir^V 3 J.}} ^-j j j_L 

Ûji J i-° 3 LL^ 4_j L$jL 


) (_g /* Ufcl 3 U U^f ‘û4jAjj4_j UJn^i^ 4 14 j j J jj lj (j4L)4_uj ^_j 1-S LL_j4_û j j — _ — — j 

L. û J LuJJ 4_î J Lj— 3__3 Aj_3 JjL ( J-î i J-J l^ 4 JjL 1_J ^_J_) I J J û J û AJ_3 J C 1— 3uû-lS 4 1_J J-3-9 ^_uJ 4. 

La4_j L£ j_j II jgd j 1 j 4_j ^_ij 4_j LjjÛj Lj j 6j4_lLi i AjSaL) Lj_3ÛA_i4_j ^jjL. j LIiLLj 1 jj 

4_S_j j_a. >( ^jû J j A j£ j j Aj Lû jjL 4 _j ^ ILuj-jjLlj 4 LLl£ ^4_î jlLL ) 4 ajj j_j ûj4_j_3 LjLlJ Ji4_j 4^_j4_j ^_Lj 4_j_j Lj 4_j 
Lj j jJ 4JiS 4Lj j lj4_j . Lj LS l_j 4_L4_S ^g_3 1 j j 4_j 1 _jj_j_9 ^jj 1 j_j (JAAjAj4_j t ^ LLuj-î 

L_S û J 4_J û J 4_J J_1A_3_3 JA JJ 4_j Lû 4J . J JA û J Aj L^. J 4_uJ û J Ljj_3_9 ^_J_uJ_ 3 1 J 4j J LjJ J jl9 ^_S 
Lj . ûj4_j Ûj_j_j_uj4_j4_j û j 4_j_) j û j 4_j (j j_L I_j_j4_j4_j j ji j. j jjjJj4_S j_j û j j Jj_j ^ Luj A 4 t LIluj. 1 lj 1_j_j4Lj 
. û j 4_j û j j_3 jS j4 S i j jj J j_o jLjj_ 3_9 c J j_o 4_94 _ujJ4_9 j_jJûJ ûj4_ujjj_j j j A ^4_j 4 -j!jûj_jJ 


LS LjlS 4 4_J i S IjujA-S 4_JJJ_û_3 J_3 

4_j 


U cr^jLîh 1 

Ij4_Î jLjJjjj ^ S j S û j c j LS öj 1 j 1 n 


l iLj-û û Aj 4—9 J J_JlS J û J J JjJ l_j 3 LûJ L S 3 Aj 4_JÖ 


^_j_j4_j ^_j Lo j j4_jl_uj_94_j 4_j j Lj 1 JJ-J c j4_JÖ 4 jjS ^_i 
4_S i û j j_j ALLjjLj 1 J_3_j ^-jûjALjA-j ^_j. uj4-jj4_Sûj j4_j4_jU_iS jjj (jûj4_J 4 S ^ 4_o4_j . 4 _j4_jö ^_jAjjS 
J_3J_3_û4_S jS_Î 4_J 4 û J 4LL) jS_lS l_J ^_lSjJ_3 J ^_3 _uJ J 1_9 J ^_3_3 ûj4_c j4_Lj 4_î ^jû J ^_j Jj jS ^_) Lû J 4_J 1 J_) l—l_j_3 
4 ^_j_3jjj4_j 4_Sa ‘Lj4_j4_û ^jûj4_j j_j j L^_j A_j 4_& 4 Aj4_j Ij4_^_lj4_j 4_û_j_j . 4_j_3_j 1 JLj_3_uj L_j_j Lo j 4_î jLj_j1jûjLuj 
j 1_S 4_j_j_uj j li j ^—lj û j 4_c 4 ) LLui ) 1 j 4_S_o 4_j^. j_j j Lû l_j 4 _j j L*. l_j 4 jjj 4_j 4 _S_j ^—l^ i j 4^^. 4__o 4_j^. j 4_j 4_J j j j 4 

j Lû 4_S 4_j_j_j_3_j V A jjL Lj 4_S 4 i ij j 1 j_9 j Lj 4_S 4_j_j j_j_îS_j_Lj 4 1 1 ,j_î j_j j_o j_j_j û j 4_j I j_j j ■ ^ 3 3 4 j_j 

. û j 4_j A j Lj 1 A 
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J < ^- 3 ^J ^-A 3 û J 4-U L_^ û J ^_0 J_LJ Aj 4_JÎ) c I Aj J_J 3 J J J^ ^juj^J 1 4_1 J I Aj J_J (J 1_J J-J-9 ^ UxM Ij A_J û J Lj J 

j<lû (Molecule) j_j ^v^lj 4ûjLjIj (jLû4_£_îj_j4Lj( psrticle) j_j a<i n 4ûji_û4_j jU. 4__Lj_)jj 

ûjjLLj ( Universe) <jLj ( World) (j 4 _Ljj 4 i j 4_^4 u_iS jUaJ jL^jjj .ûjaJjûjLlij j LûJ j 3 i j_o 

jLfj4_J ^_ij__iS j jjj.2j4^ J jl_g_ 3 J^. û j I Aj LûJ j 4_jö 4__û_LJ . J J J_J 1 _& J iS 4_j jjjJj4_S ^ Lloj4_o j_j (cosmos) 


(j 6 j 4_j j_j j 1 1 Aj 4_jö 4 4_j 4_JÖ 


J| J 


^)_J_J J J J I AJ_J J_J_LS_J_LJ ^_J Lo J 4__! C J Lo-uj 1_J ^__J LuJ J_J J_J . J_LJ_Lg_J 


ç 1 jJa Q ~ Ij4_s 4 _o_j_j c Lj_j j I ljl .& û J j L^ 4_j ^_jjûj j4_uj 4_1 4.S j_i_j_Lg_jj lS4_j j_j ^_5_lj_uj4_j4_o jj ^_jLujj_j j4_Ljj 
j_j . j4_JÖ I AjLl_lj Jj jS ^_jLoj 4_! 4_j l_j_3 J_J J û 4 ^l4_j . ö j 1 L-i .& j iS 4_j jLo-ujLj ^_j Luj j_j jj j Lo-J-LJ ö j 4_c j 

. L‘m j4_j4_£ö J ' J J J J J 4-U I Jl 4_J_uJ J 4_! 1__LJ J ^_J 1_LJJÎ) J Lfl 4_J J Ljljjj 4_j J J-O.J 


jjlj-ujjj-j Iaj1_Sûj4_jV ^ j-J o I J4_j (j4_jlj4_j 4_1 j I j c4_^4 ljLS ^_j 1^4-1 jLLjjji (jjlj4_j 
Aj_j ^ j_lj j j_S ^l_jJÎ) I 4 4_£ 4_lj j ilS-j— 1 1 4J9 û 4 4_î . j j I j_î I J ö j 4_j iS û j_l£ j û j j 4_j V 4_J 


4_j ö j 4_j Jjjjjjjj 
j_j 4_o_lj i 4_l_lj 

3 ^L-î j Lj ( j 1_S 4 _£_o 4_j^. l5 _J J J ^ aj 4_j . û j l_j I J j Lo_j iS 4_j J-lj j j_9 c 4 j jS (j j 4_j_j jjL ^__lj j j j j Ijjj 4_j 

ö j I Aj LoJ j 4_jö 4_o__lj . 4_j 4__& û j I j Lj j j j (jj j jIlJ jS 4 _j j L_lj Aj û j_lj ( û j 1 3 3 .fl) j Lj j 1_£ 4_j (j 4_j Luj j 4_j 

(J LS 4_J_J J_lLS_L_LJ J L_LuJ_J I J 4_£_o4_J2k4_! jûj4_jl_^_j J_J Lj j 4 jjS (Jj4_j_j J_k ^L9 jûj ( j 1-S 4_j_j J j jJ^ ö j 4_j J j-^-J j J j 

(jjj ^_£_j_j Lo j jj (jjj-SûAjjûj ^LS ^_lj_uj I j 4_j c4_j4_jÖ 4_j_S j_j jl—3 0_j I jlj ^Aj4_jÖ ^V4_j . ^_j4_j jljj_j 
(JÛJ ( J LS 4_J_J J J JjJ jS 4_J_3J 1 J 1 3 J J_3_UJ_3 4_S_3_J (4 _JÛj4_J (JJ_3__L^ ö J 4__uJ (J J iS JJÊ (LjljûJ CuuJ ö 44_J (J 4-S I j_C 4__û 

. ö j 4_j_j û J 

ûj4__o_j_j j4_jV4J c { } j I J4_j l_j lj4_S ûjjjj ^4_j jl_j4J j4_j 1 3 ui 3 ljJ j J^-j j jj_o4_jÖ (LjLSjI-JÖ 

3_J_uJ_3 I J 4 3 3 jJ J-3 J-O J_3— 3 J 4_j_J JlL. 4_JÛj4_J J_J (JjJ_J_ 3 iS 4_j J_J_J J J_9 J 4_jl_jlj4_£ ^4_J (j4-^4 3 3 3jjJl4_J . JJ I J_3 I J 

4_j Aj4_-uj4_Lj4_^ j ^_j J j jS ^__j j_j ^_ujjj_ljj ^_j J jS j Ij^. ö j 4_j 1_JÎ)öjj4__û . Ûj4_jl_^_j Vlj j 1_£ 4 __lj j j jjjJ j^ j 
^_3 L-O J ö J I Aj LûJ J 4_JÖ C I AJ_J I J J (j4_JLuJ Aj 4_J^. ^4_J ^_J Jj jS 3 J ^_J Jj jS ^_J Lû J ^j — 3 1—^ 4 3 3 3 I J 4— j Lo J 

j 4J4L9 J 4-J L ^ 3 J l_j j4_jjj j4_JÖ . ö J 4_j_J J_3 J_J I J J_ J-uJJJ_3 ^_!_J Lj-uJ J_3 J_3_J J_3 4_J 4 4 3 3 3*N ^4_J ^_1 Jj j5l 

4__! Lj_uj4_j4__o ÛJ I J-uJJ J_3 jljûj L_^_3_3 iS 4_j I J . ö J 1-LlO I 4 LjV J 4-3 4 O 3 3 4 I A_LJ Jj jS ^_J l_ûj4_J Lj L5__3__J_L_3 _uJ ö ö 
L_£4_J J ^ Jl^ 3 3 L-O J— 3 J— 3 4 J__1_3__3_J J 4-^ i_S4_J j4_ uJ (lAjl-S^—jjJ ^_J I a£_ 3_1 4_J J £^_uJ j— 3 L^ j4_& . û J I J ÛJ 

4 ^-JJjS J 4_^ J û J 4_j J JJU I Ju_3 J LjL J_jAj4_J^. Jj l_3 4 J-3 1 3 *3 1 J 1 3 /j 3 d) ^^4—3 .ûj4_j4_jjLo J 1— LJ I J J J J ÛJ lj_LJj4_J 

. JJJ 4j-j4 *3 J—3 jLo j4j JÛJ_3j 4_L_3_J I Jj4_uj4_j jLo 4_Î4_JÎ) ^_Î4_0jS 


^^4_J 4 û J L_3_3_ö jl_S4_J jLû ( J J J_3_J ) 4 O 3 3 4 L 3 3 3 3 L& I aS 4-J 4Lj_uJ J 4_1 l_J_j4_j4_J (theOfy ) ^j Si. Û^LjL j4_^4_J 
) 4_j ö jjuuj_o4_j ûj4L (quantum theory ) (_£ û J 4_j J J_û_J j-3 4 L 3 3 3 3 l_& I J J I J A^ 3 1 ^LAJ-^-û 4-J^. (J 4_£ 4_! (.^33 L^ 
JJJ_LJ J_J (jj_j_j) L_Lj4_j 4_J (Jjj4_S (_£_3 Aj4_JÎ) 4 I A_LJ Jj J^ ^_jLoj4_Î . ö J 1 3 3 .& J l-£ 4-J J Lo (^4_J_lljS ^__3jj_LJ 
(j I j£4_o 4_Î 4 *i.i 3 *3 3 *i.i 3 4_S4 j 3 3 j^_l4_j 4 4_j4_Î4_jÎ5 j4_jÎ 5 (_^4_j ûj4_j 4 o i i (jljj_j4_j 4 >. 3 3 3 ‘i 3 d) ö J jl_^4_j 
.4 3 3 j (theor - jj_Lj ) (jjl_j4_j I Aj_j j_j-lAj__Lj ^LiLoj 4_! (_S_j£_o4_jj 4_S_jjjj (( (jj j j xj— (jj j-Lj ) 4_^4_S_o4_j^. 

. Lj I jl_j (Jjj_LJ ^ J - OJJ-J (J iLj I J 4 4 j L') 4__2k. j4_! ^_^4_j4_Loj 4 ^_j4_JÖ ^_uJ__3_JJJ_J J Lû_3 jS 
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j \\ riu. j - \ j ) (jûjijSjjjS t4_S_û4_j ^4_j 4ûjjiji_^( Caltech) g. Vi J LS (jji_j jL^. j-3Aj4_j. c i j4_S4 1 V 11 S 4J 
c 4 -lVi£ ^jj4_j i j . 4_j ( California Institute of Technology ~ I—ljjj a_J l£ 4_J ^_jjj_Î4LiS4_j 

( J_J û Jj J-uJ Lj JJ J 4 û U ( I Ji_LJ 1_J jS 4_J . Lj LS û J J l_£ 4 _J_i£_JJ_3_û 4_J 4_J J-J—3— llj-uJ-J— 3— 3 J 4-J J__ 3_3 J j_Lû Jj l_J j-jJ 4-J I J 

j J V 3j4_Lo4_j tjjj jujjujjS j jj4_& 4 _j 4 4_S 4_j_j_j_S ^jjjj^jûJ 4_J l S 3 Lû j I jjj (jlj4 Lj_j4_j 4_£ 

Lj <. 3 3 jS J_3J_3_3j4_û J J-JJ lA 3 3J-J L S û J 4_J_3_lS ^4_J J l_û-_3_3 I J_3 t J Lû JjL ^__3 LuJ l_J ^__3 Ljj4_J û J 4_j_J jS_3 LS 

,ûj4_uJjjS j 4_j Ljujljl-iS j Lj 4Lj Ljö 4_û_j_j ^ LujöJ j4_uj 4_] t L1 i_j_j I j J j_iSj ö j ^_jJjjS ^__j Lû j jj 4 _Sjj_ 34_& 
c jjj 4_£ j I j I j 4_& 4 J j J ^ Ux) 4-S c lu LS Lj j Ljuuj j_L 4_û_j_j û j 4_j j û j I 4_j 4_j 4_j ^ Luj ^__iJÎ) Lj l_S j L_JÛ 

J Lj ^-J-J-J-J Lj ^_3 Lj LLuJ J_û LûJ L 3-uJ-j I J ^_J I JU jJÖ J J l_j_uj J J jS 1 J-J_J_J_uJ J J J J 1_S j^_3 I J J J l S Aj-J JjL 

4_J 4.S ^_j 1_S 4 _j_j_iS jj j_j_j j 4_û 4_J c S 3^4—3 û j 4_jj_j_3 l_j_jJ J 4_j . û j 4 j j 3 jjL ö J 4_j_3_iS ^4_j jLjjjL 3 Lû J 4_J 

^_j LS ö j j Aj_j j 4_j Lû j 4_1 j j j jj-3-1 j_j 1 j_j_J J 4 _û_3_j . û j 4_j-j_3 jjL ö J û j jja. j û J Ij4-jûjlj4_ö ^4_j ^_û4_^4_3 j4_jûJ 

1-j . | j4-J_J_lS ^4_J ^_J I J_lS J û J 4_î JJJJ_3j4_£ JjJLA 3 L^4_J_] 1 J l_3jjj 4_j 4_î j Aj4_jö Lj4j L_j 4_j t 1 3_j J 

j4__i_jj l 3 xj 6 J j j J j4-j Ê ^_j1_S4_S_ûL9 jûjLûj 4_î 4 û j I j Jj_iSj û j j_3 j4_j_3_iS ^4_j j4_jL_jLûj j4_j t4_Sjj-j4_ö 

. 4_j l_j l_j Lû j j4_î ^4 j 4_j jj-j ^_j J j j^ ^_jLûj ûj4_j öj4 L'i i 3j l_j Luj4_j . j4_Sl_j 


4_S cj_j4_£_i ( Vj4_j4_c. j I j jS ) jLS4_a_jûJ ^u-j Luj jj4_j ûj_jj4_j ^_ujLjj_uj ^_j4_jjjL (j4_a_ua tlAj-jLjj^ 4_î 
^_Sj£j4_j ( 4-S 4_j_iS û j 4_uj 4_jûJ ) 4_£ 4_£ 4_j_iliS ^_Sj4_j 4_J j_jjSjûjJ4_£ 4_j j4J4_u 4jjS 4_Sj4_j ^ u, 3 1 j_j J 

. 4jS j_i_3 1 jj A j_j j û j-J-Lj j Lû 


^-j-j-uj-j j 4_û j_L j j_j j j4_S4__î 

|j ( J_l_3 LuJ jl_J_ûl_S J ^-J. 3-J-uJ JJA. J-J-uJJJA.) 

201 1 (jj ^j-jj jlj q 
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J ^__L_3 LuJ 4j 




^4_J ^__j|j_L^JÛJ j4_uj4j 


. 4_j û j û j I J ij_k (_^4_o4_j iûjûjj_3 j^Lj I J 2010/9/8 


I Jljlj j Lû û j Lû Lj j_i_j Luj j Li_û l£ A-S û j Ljj 

^jjjj (j 661 ûjLûj ^ûVjLö j4_û L4Lj_94uÎ) 


! AjjjAj^jJjAS (^jjj&ujj J uujAJ Ij^ LLj 
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i .ij i g j !LujLj4-J j ûjûjIjLj (The Grand DesiQn) ^jji_j4_j l-SLL-i YiS 4_£_jLa ^4_j ^_jj4_j^. 

4 S 4 \ \ lS . û j 4 _j_j j 4_S û JLjJ jLj ■■■J j J-i J Lj j ^—jjjjIUjS j ^ ij-uj-j 1 j (_£ûjj 4S ^g-S A_i 6 j 4_j 1 A_1 J 
Liuajjj-U ^^jjjLj-ii <iS( Stephen Hawking ) di -lS J jJÎ) ( J-S-lIluJ ) J_2lj1_uJ J 4_uJ_l 9 j J_J ^_J_LuJ J J_J 4j 


J-J-J J J-Lo J J l_j J_lJ lS _3 J_ 3 _û 4_J j J Lj J-J-9 (J 4 _S A_J 4 n 1 Lj _3 JJ (_£ 1 J û J LuJ ( JjJ Llj J J J J ^ S IJ. juJ-J jJ J_û_uJ jS J 

(JjIjûj^Luj ^aj4_jö A-S j-o-j Lj ^jA_oi_jjjj ^_lj4_j . 4_j i_j j_luj j j_j ûj4_^_lj ( Leonard Mlodinow) 

J LS 4__Lj_lS J l_û 4_£_J JJ^. jj Hj LIluJJJ J (JJL^. (j— 3 ^U- 3 ^ ^ (JJJ ^J^S ^” 3 ^U -3 t 1 (J I J 4_uJ J j-j 4 ÛJ jILuJjlj û J 

jj-j 1 j cj4_SûJ Ljj4_^j_ujj4_JÎ) ^_i£_jj_l9 ^jLujLj £g_l4_ûjS ^jûj-jjS4_j 


Lud 1 JJJ (J J J 4j 4_A 4-J 1 J_ 1 _LJ Lj j_3_9 


û j 4__lj_uj_3 4_J 4__l_lj l_£4_j 1 JjjL.4_j 
c4_j4_jûJ j-jAj4_j^. ^V4_j cJjSûJ j JJ-J J jjj4j4_j j4_uj4_J jLj4_ujJ9 j_ljLj j 4_94_ujJ 4_9 JJJ jjj ^-SA— îûjLû 
. ûj4_jJjj1j ^_jj1j4_j4_j (J_ljLj j4_94_ujJ 4_9 (j4_j IjjJ 1-Û4_j (jj4J 4 _j_1j_û j-lS j Lj j4_j (j4_A_jj^. 4_S_3j4__1 JIlujJ 1 j 
(j j_3JÊ i_£ û j 4_j 4 _jö i_S 4_j Luj Lj (j û j 4_j j 4 _j 4_J ^_uj j j_j û J 1 J j j 4 _jj j j 4_1 û j 4 S \ \ Sj jJÖ ^_j Lo j 4_J j jlÎ jjî) (JS-j Lo 
4_j Jj S— 1 J. 4 (jj 1_£_3 (_J_uJ J J J (J JjI û J 4 _J^_jJÖ 4_J ^g-J 1 J_J û J (J 1_J û J J J j£L-uJ J J J (J Jjl (_£ jjL (J J J 4 J 4_S 4 (J J jS_u1_lS 

(jjjjj4_S j_j (j û j L j-uj j_j j4_j ^-oVûj jj 4 _j4_jê 4 S ij-uj (jûj4_j j_j (j4_SJ4_j (ji_S4_ji_SjL^ ( creation) 

?(jj4_jÖ 4 _û_j_j _i ^ jj ?jj_j!aj4_j 

uSj-lSjjJÊ ^ V4_J 4 û J I^S j4__uj4_! ^gjjj-J û J-J-Sj Lj L_J 4_J lj J J_û (_£JJ^)_3_Û ^-jlj_Jjj4_J 4__LJ_3 I J jj! j 4_j4_jö I û jjI 

û J 4_j_J_! jS-J-î J (jo Lj J 4_J (J LS 4_j Lû-JjS 4 lS_3 J-L-9 (_5 LuJ 1_J 4-J J L-3_uJ_J I J ^S-J J j_l_3_û 4_J (JJ J j-*- 3 4 J-Lû J 

^ jift 4 _S_jj^. 4 4_j4_jö (UJUU (_g-^4 L-iS-i jjj ^_j J j j^ ^_jLûj j_j 4__lj_lS ^4_j ^_jIj_lSjûj (j_û (jljjj4_j . (JÛ4Û4 
J J J Jjj J^ J (J-J-J Lj J (J J J_J (jj_uJ 1_3 4J û J 4_j 1_S l_j d J J_û ^S_uJ_J_Û l_j_3 J J J J 4_S LJ_uJ_J I J (J û J I Aj 4_J 4-J ^ 3 -uJ 

4 i J jLuL-lS1_S (JÛJ- LJ_uj4_J 4_Î4__ûjS J ^_J J ÛJ (JUJJ LuJ 4-J l-ijj-û (JJ-LJ £gJj 1_S . I A-L-LJ 4_J L 9 j J_û (JJJJ_3_Û 
JJ (_£ ÛJ_L_3_uj4_J JJ_jJ_ 3J_3 (jl_j4_uJ J J_J (Jûjl_uj4_JÊ l_JÖ4_jj_jJ_LJ 4J_J (J û J-LJ-uJ 4—3 4_Î4__û jS JJ_J_!_J_Û jl_j4__uJ 4 û J û J û J 


24 X 


. jjLSûAjLJ jj_uj4_JÖ L_) jS-uJ-jJ-LJ 4—3 

( nonillion (10 30 ) <UL j (septillion (10 24 ) ) jj 1 1 -ilj-i ' ■ ■■ ^_jjjj (_£j4_^4_j jjL^jljî) 

j _ j ^j ..' ' . . : 4 : j L lj^-jê j ( ö^)_j j . jA ' 4_j4__ojS ^(Qelexy) l/ lS 4_j ûj l_ûj (çjooçjoI 10 ) (JjSj jS j 


JI J 




Jjjj_û 


j4Jsû4 10 


500 


4_j (j L^4_jjj (_£ûjL_oj 4_^4__l_ljS ; (j4__& 

. (j4_jJ) 1 1 M 4 j 1 1 Lj j j lU 4_j Lj_2 4_j 4_J 4_^ Aj4 j Jj^ j 4_j Lj I 4 jjL j4_J (^jûS 4j4__l_uj Ljjjj 4j4_S 
(jjjj ^JLjjjj I j j ^jLjLj j ^j Lij j çûV4-j ?4_j I 4jjj^.4_J 4_j I jS jûjj4_j 4_jjj 4j4_j ^o4_j (_jJ 1 l_^4_j_jj_Lg_j i 
^û4_j j ' ■ .' (j I 4 jjL Lj Lj t(jj4_A (j L^4_j_Lj4_jî)j4_û 4_jj_jjJ 1 ijj-ofl 4j4_fl4_J j (jl_oj_L4_J ûjLj-lujj j4_j Lj jj j lj 
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cc_S4_j4jj'j l g jgj uj J j4^j 4_J c 1 .Ij 1_5 4 i i*i i i lu 4 _lj_lS 4_J 4_j4_jIjjjL j4_j c^_j4_û ^ujju j4_j4_j t4_jjjjj4_S 
l S iS lj j4_uj 4J !jjl_SûJ A n u ^U I J 1_J J J 1_J J 4_1 (_£ I J I J 4(J_uj 4_C j4__uj4_î ?Ljl_SûJi L_S_3_SJJ_Û ^g— LJJ \ 'ulû J (_J Ij I J 

j j Lj 6 j g -i û û Jlj £j4_j 4_j 1 j jjL j4_j ûj4_1 I j4u^_ u4u jLj ?jjl_SûJ û j 4_jj j j_i 4_i l i öjj J ö j 4_j Jj 1 L j \ j 4_o 
jj Lj jLjI^jjL ^g-j ö A j jg *\4u j ^uûjj 4_5 ^u ju_îu ju j4_uj4_1 <_S4_j j 1_S 4 *i i i l—i jj_o4_jö 4_S 4_jûjj4_j 

. û j j 4 jS 4_j 

jSj4_i c4_i_i_i ^lûj4_j ^uLuLu l5 ö jj *J4_j ^g-j JjSa (jLllju j 4 1 1 q lj 4 jk û jj ^_Sjj L_i_j4_S c <_S_j_iSjjJÎ) 

^ J j_i_3_o 4 _j . l i i s 1 _j û J û j û j 4 _j j-j-i û j5 (j j_& < ^— 3 J (synthesizer) Ûj4 3 3 IJJ lS 3 l4_J ^ S 1JJ-Û 1—3 

1 4 JjU J JJjJj4_S ^uLSLujIu J (JJJ4j4_S ^U J J_L_3_uJ J J J J (JJJ-J j4_uj4_J <_J_LJ_û J_lS J Lj ÛJÛJjJ JJJ ^UUuUU 1 J 

jj_3_Lj_û jj 4j jj_j <5 ij " (A brief History of Time )jjL5 ^^ujjjuu 4 Jjj5" ^uLlû 4 j j4 J .CjLSûj 

J j-Lj J I 4 ûj4_j_3_jj4JJl_lj 4J j_i ^uj5 jj_3_l_Lû j_i Aj4u^. 4j l i c û j I jj-j j j-9 ^J L 3 iliS (jûj-i-uj 4 _j iuj5 
cLjjj4_j4_5û J Jq j j_û ^uu j 4-5 j 4 _uj (_j j 4_j j 4_j 4 û j 4_j_j j j _ 1 j 4.5 4_jj j j_lj j j_û 4_jö j 4_5 4_j <__ji_i_J û J 4 û j I j5 

J (J_LJ 1_J (jlj_J_j4_î 4 3 IJ-uJ. 1 lj ^ 3 L-3-Û JJlSj 1—3 ^_Sjj5 (JJ_j4_û4_J . (J_LJ û û l_j_uJ 1_3 1 J jjL. ^_î_94_c 4_j ûj4_Lljj4_Î 

4 6j4*3 j lj£j 1 J jLl ^_L94_c 4__Î ^u4uj_L. ^Lû U 9 jj_û . ^— îu 4 _ l_j Lu 4u Lj-ujj 1 j j ^ 3*3uS4u (4 _Ljj_c4_o ) j-ij 1 j 

. Lj Lj û J (_j 4 _Îj_j 4_o j 4_j j û j 4_i (jj_j_j_uj_j 1 j j 4_j 4_JÎ) û j 4_j Jj5j_u (j lj 1 j_j 4_5_j jj^. 

2 _ijö LjLj ^_ujj_ 3 ûj ^ j l 4-5 1 j ( ABC ) L5 _îl_j4_5 4_î ( Diane Sawyer) J4.S4J \ û 1 5 \ jjj 4 5 Ujj l^.4_î 


^54_LJJ 1j LjU^. L *3 3 !ö J 1 Ajs5ûj4_J ? Öj 4 *3 3 3 LjJj 1—3 Ûj4_5_l_3 


J (J_LJ 1_3 4JJ_î4_JÎ) <_54_j4_5_3J 

lj I j j4_54_î û j I jju j I 4 LjV4_ujûJ ju j5 û j 4_j_uj û J 4_j j4_uj4_Î 4.5 j-j-jLj jIj_lj4_Î 4_j4_& ^-jJ l ij-j_o û Aj 4_9 
^l4_J . LjL5ûJ jL5 4_5u jul. ûj4jil_jûJ 3j 3 1—3 4_î Lli_ujj 1 j . û j 1 j jj j I J 4_5_Î4 _j j ûj4_jjj_j Jjj_jJ j4_uj 4_Î 4-5 lj 
j4_J I JL_L_lJ_uJ 1 J 4_î 4_5_J JJ^. . j5-J IjIûJjL. J (JJU 1_3 (j1j_3_j 4_Î ^g-JJ 1 J l 3 ( 4 5 3 3 j5 jjj ûj4_j4_5_j 1 JJ 
J û J 4_j_J j5j_3_9 Lj ^U J û J J 4 _uJ ^U l5 4^9 J J_û 4_S 4 3 3 3 û J 4_J J_J 4_J 1 AJ J J J J 4-5 J J_L_3-uJ J J J 4_î (J 4_j l 3 3 J_1 0 3 

lP^ t-c* (^ 9 j j-o 4_5 _j j.^. . jj j 1 j i_j ( (j j j j j 45 ^£_j 15 û j 1 j-uj i_j 4_i û j û j û 4_j_j j ) ( alien) jam 3 15 4_i 4 3 3 1 i_j 

^UJJU (jjjjj45 4 — ÎLuJ (J J 3 3 3 13.7 1 a5_3_j 154J i4 — j4_JÖ ^UJJU 4 5 3 1 LuJ jlj4_JÖ (jl—3ÛJ (Jjj4— J £^UJÛJ j4_uj4— î 
(J 4_JÖ (J l5 4-1 4 3 3 1 1—3 4_î J JJ^. J j-J. î 3J—3 Aj 4_Jk. J û J J-J 4_j ^ _1 Jk J û J J-J 4—SÖ -1 J. ^_J 1 J l_j (JjJ 4_S (Jjj_3 J-J-UJ-J-J J 4—3 4-_& 

<_5_j_5 j jjî) 4_î 1 Ajj j 4 5 j — 3 j 1—2>. j l_û4_JÖ4_J j4_jö ? l_j (jLj 4 _j4_jê jl— 3_j_3_jl_j LjLj j ûa!4u^. jl— ijjj_j ^ 5 _14 _û4_j j 
^ au 1 j_j j 4 _û û J ^_î û û 1 Ajs 5 Û 3 4_î ? 4 3 3 £ Lj 15_J (j 4 L 9 j j-uj Lj 1_5jj 4u^. j 4_j 4-5 ^ 3 *3 j g 3 (j_j j_j û j j 4-5 j-uo j_i û J 

why there is something) ?$jijj4u ^ujö <u <u<uû , 5jiû ^^ju ‘4 jjuIa_>4u 

." (greater than nothing 

j ^UUUU Lj ÛAjûj_LJ 4_î ÛJJ 4 j5j 1 J I A-J jLl (_J 4-5 û J I J-J 4_J £ <_5_l_l5j J_£Î) 3_3 j4—û j Lj JLj j5 

3-uJ J-J (_J û J 4—3 (JJJJ J 4—3 . Lj 3 3 û J 1 Aj 4 J 3 3 ^_S 4— 3_lJ_uJ_J J 4_Lu Jjj. J J-J J (_£ 4 5 3 1 Ajjj 3 3 l5 4 A 3 3 4_!9 J_3-uJ_J j5 

^5 j 1_J ) LJ J-3-Î (j U-uU 3 (J 4.5 4_J_uJ j_3 6£C_Jj_J_ûl5 (_J j5j 1 J 4_î ^_î_J_g_J_JJ^. 4— 3 (_j4-54 3 3û 3 l5 4 3 J LJ-uJ-J 1 J 

J J LûJ 4—3 ^Jn) LjjJJ J J 4-5 ^uL. J _û J 1—3 J_J_9 ^U 1 l5 4—3 4.5 J J_3 4_JÎ) <_5_l_l5j jJÎ) 5 4_J . J J-J û J û J-J J 4—3 (_J ( 1—3 J_J_9 

(_JJ j 4 j_LJ J (J_J l uLl 3 3 1—3 (j4_54— LJ ÛJJJ ÛJ j 4j_U (_J 1 J j4_J £ 1 J Ljj_3_9 J-uU 1 J (_JJJJ_3_Û 4_J 4-5-3 JJ\. . LjJj5 û û 

j4_uj4_Î 1 JLj_3_uj l_j_j j j J j 45 j lu j_j_9 3_uu 1 j 4_J ^ujjuu ^_ujjj_uj (j_j j_j û j j 4_S £ (Quantum) ûj4__û4_ju1j5 

ju5_uj5 (JJJÛj4_J . û J 4 3 3 3 3 J \ 3 4— u_l5 ^4u 4 5 3 3 j5 J j J 4jj5 (_jj4_jujjj JU . û J 1 jjuJÎ) 1 J C S 3 lSjjJÎ) ^U-uJÛ J 
(_jjj4_J uuulu (_jV4__û LjAj4_jö £^uJjj5 ^u Lû j j4__ujju 4— uu5 ^l4u ^u!ju5jûj (_£^)j^) £4 uûj4u 








/ ) 15 4 3 3 j 3 û 4LL 


1 3 *3 3 û û Aj 4__9 (J 4 Xkl 9 4u Jnl lûujj J J 4-5 J Lj JU_9 
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! (j 4S 4_1 1 _j j_j_s Lmd 1 1 j l q xj Lc j ^jjS j 4_j_j jjk 4_1 c wj 1 j û j Lj ^_j 1_£ 4Lj 4_j_j 4_j1j û j 4_jÎ) j Gt^ J J J J J 4_j 

(JJjILlû 4_j 4 \ ilLud 1 lj ^ûj^LljjSjI j^J4_j tLjlSlj 1 JjjL4_j j j_j J 4_j ^—Lj 4_j l£ j j^ lS1_i S jj-fl ^j 4_Ş 4. ijjlS 

. û J 4_J_J_] jS û J ^Ju) 1_J_J J J J J 4_S J (J j j 4_j 4_S 4_J ^__ j j Ljj_j_S j ^__LJ_uJ_J 1 j 
^ g-Sj j jûl m ûjS_j 4 Llu j Jj_lS û Jj û j Lj_j J ^_j iS û j j a!_j j 4_j Lo j (j4_jjjj JJ 4 _j_lj_S ^a4_j 4 i n 1 A_lj ^_j Lû j_S 
JJJ 4_J IJ_J 4^__LuJjLs J ^_SjJ_J J ^__LJÛj4_X. ^-jlS^-lLûJ JjJ 4_j 1 j 4_J ûj4__lj LjLlJ J4_j 4 1 JL.LJ 1 j_lSj û J 4_1 ££jSûJ 
^a_j 1 \ juj l_j 4_S û j 4 _j jJÖ 4_j ^a_j 4_j 4_S û Aj I j û j û j Lj j ^ 4_j ^__ j j 4_J . ^£j Jj_lS_îj û j (Jlj, j JjjS ^_j Lû j j_j 4 S i ij_S 

4^4_SûJ I Jl_lj J j jS j ^-jj_lLSLlj_) ^_j Lû j jjJj4_jö ^J4_S4_J jÎLlS 4__lj_S 4_j û j 4 _uj j4_j4_jö Ij1_jj_lS 
^_Lj4_ûjU I Aj 6 J 4j Ajd i 1 I i 'i 1 Ml i iJjLS-l ÛjLS ^0<U i"i i i A \ I o I ‘i j Lj_lj_LJ Û J I J (_JjjL‘Lj £gjjJ<L£j<Lfl) 


<U 4<LjJ1j£ ^4_j ^..û^S^u ^-jL^. ^jLjJjS-jL^. ûj4__LIj4_j 1 4_S4 j VîS ^Li AjSu L^.4 _j l!ûjL)4_jjj <_Sj_aL)j4_jjj 
^_jL ^j4_J4_jî) (__S_jAj4__û 4_jûj_jj4_j 4.S jl_loûjjJ ^_jL 4Ljj4_SljJ JJJ lj 1— o. jlJ-uj 4_J j!j_lSjûj j4-jl__L 


^4_j ^Sj 4_j IjÎ)öjj4_jÎ) . Ûj4_j ljS4_j Lj-uj I j ^_j Jj jS 


-L^JJ 


A LLuj jj_û4_jö lSûj 4 4_j I aVî ^j-od-S^Lj 


.(jj_jl_jlj j_J (J l J j 1 j 1 . ^ ^g_lS_lSj4 i J . j. . 1 *N Aj _Q J Aj ^.oOJJ ^_J J lj_:<Ljl J I Jlo<LS<Lj ^-jU^. <U d . jU 
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1 


*** 


uj*> u.J 'je ' 

(The Mystery of Being) 


(UnîVGTSG) (jjj Jj4S ^ş—^3 ] (j, L-i u4j IjA—jûjLo j4_J j 4~o4.fi ^_^4 uûjLo jj Llj41) 4-û-lj ^ujju 

j (jj-3 û 4 ^ Lujj 4_uj , j_i_lj j 4S û 4 I JlLÛj j I j J 4_j j_j 4_j I j û j 4 _j j j_) j 4J La j j_o j 4 a n ^ V 4_j . j_Li£_ûj_) û J 
j ^_Lj L) ö j g — i o 4S I û4Ûljj4j j jLj 4_j Lg_u^. ^4u ^uLj 4J . j-j_i ij4jû J IjloVûj jlj4 4 _j jjo_)j_j!jJ 
j jj^. . j 4_S û J j j j j j l__Luj j_j lL_! 4jL 4 4_j j 4lL)j L) I J û j j 4_S ^u Lo-uj L) j-j j 4_1 ^uu 1 j 4. S ) ) j ^u j l_£_o 4 j_uj 

? LU iL û J J Ll_9 û J J JJ^. J J J û J 4^ ? û J 4-J û J_L_LJ_) I Ju Llj J Lû JjL 4_û_LJ 4-£ J_) 4 jJ C S. \ ) 1 0 J 4_J (J_U I ju û J 
{ jj LL} j4j_JJ_9 L) 4_) ^U-UUJUU J J J *L) 4S L)L) ?JJJ_)Lö û J_) jS 4_! 4_jLo 4_J JJ_o4jö ? 4 LLl ^UU-ulj ^U-UJJ-U 
ûj4jö (j4ujjj ^V4j 4j_)4Slj jl_Lj4j jjj ^ v 1 iS 4 û j 4j I j Lu-o j_j ^4u jjjuJ L9j4j-jj_j jLo4_jjjj ?4j4jî) 
. ÛJJ Jj^ I û J 1— LJ Loj_)_J Lj LuJ j Jlj 4_Ê j jujjjju J L)4jL4j 4-j I J Li-uJJJ ^4j j Lojjj 


4_94_ujJ4_9 . û j j J j-o 4_94_ujJ4i ^V4u 4 4 _j4_94_ujJ4_9 ^L_! j_o 4j I j 1_j_ujj_3 ^4_j jL) ^_Ljj I j_lu 4_j 

jûjjj (_^juL 4 IjLj j_)_9 ^JLujj I j j4_j4J LL4 _lj Lj 4j 4 ûjjjjS4jJ4jî) ^u jj ^ !Li j I j ^_jl_S4j Aj4ju4_u4u 
I Aj_j_j I j (jljj4_j 4 _û_lj ^u Ij4a j ûj4j_)jj J j_j j4 \ L)4_o (JjaJ4jê 4_j 4L)jj_j jLjLjIj . ûj4j ûjj Jj^4L 
4_1 jujSj ûjS_Î4S 4 j 4 4-j 1 -S û j Lluj jj (j û j 4j I Aji V û j 4 ) ) iS ^4_j ^ ) Lo 1— ) .(knOWlGdgG - 4_9 _jj_c4_o) 

4J jj-) ^_£uuuu I jjuu j_j 4_o_u ^_)4 j I j ûj-ujuu 4j l_û4u . j iL öjjuj 4 ^ L’i ju 4_ujj_u j jlLûjlu ûj4LujjJ 
j j J lL4u ^jL^ju. j4u4_J 4 ^jju 4_& Lj4jl_j4j . 4_uu lj û j 4_uu ju-uu J I ju c5JJJ 4-! 4!j 4 j4^û J jjjJj4_u 
4Û4-uj u_$4u (j4^uju ^_uj4uujL^ jlLuju 4 Lo4u 1 ) L’i ) A ^V4u . 4 u4jö ^uj IjLlu. j4jj4_o4_J 4u £> J 

. Ûj4-U 4J J L) J__LuJ_U 


c j 4.S û J 4J jj^. j I jfu j L J ^_Lj j û ju j j 4 -uj 
jj_o4jî) 4J j Lu L^ 4j j j_ou ^u J j j 4u 


4_J j LS 4j 4j) c j j j û j 4_u ^u 4_uu ju_uju J I ju 4fuo 4u. ^uu ^Lu 
(JUU I ju û J 4_o_u . û j I j£u j L J 


4 ^ ^4u 

j 1 uLi ) 3 1£ û j j ju-o Lö û j j 4 jö 


4j I j jj ^uLj ^ )xx)4u4-o ju 4^ 4_j L J j£ J j Lo j 4u ^4u (j!jûj4_u . ju4Lj j 


UUUU-uJ ö J 


a£uL^ûj4L Lu 


ju ^_ujlj4_j4j 4 _l_lLj_u 4jjj_ou ^4u I ju I j IaÛLSû (1920) ^uVLu4_J ^^4j c4ujju jjuj4_^j4_u jjj 


L (Sub atomic)^ jo ju4j 4 j ^ n j (Atomic) ^ ul o ju4u j4j!juu 4_J (j LS ö j-j ‘t-.o 6j I j i-i i û i_j l_j_9 û_j 

(_£l_JJ_J_S J Lj 4-J J 1 J l ^ ' Aj _J J j 1 j J ûjj_J ^_J L_UL.‘LJ . Ljj jj_Lg_J jl_S4_J j£JJ 1 JJ Lj 

j i_ş.j j_i ^jijUi a_j Quantum theory ^<ajij£ .l>jjj4_j (Quantum physics)(i4jjij£ 
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j_J L $ Vl IS Löûjj4_JÎ) l L1 \yûljöl lLijuJ 1 


<4_j lj 


1 J—LJ 


o4_j 




^_i L$4 \ il \ ijûj-j- 


** 1 / ‘\ 

ûjl-JJjJ JlM )li>4 1 ^ UxlL^ 4 U-U-Lud J-J 4 Lll_J J_j_JJÎ) û J J L^ 4 î 4_J I J J J ^__J Lî J ( M SCTOSCOpiC) ^__l_JJ^-uJJjS Lo 

. j Jlj 4 -j Ljj_j_S ^g-j 4 A-i q 4 _j^. jj I j 1 i <> ri 4 _ 2 !L jjj j 4 _uj 4 j jJ_j_ujL 1 S j ^ 4 _j_j I jS j Ljj_j _9 ^ Sf 4 _j . Ûj 4 _j iSû 4 



". . . And thot is my philosophy." 


<j 4 i 4 juiÎ 49 4 _a 4 j L 


j_ij_i J j j ^-^.ûAjlj ^V4__j 4j_ij£__i 4_]4_ojj_9 û j û j jj^.j I j jj^. (j 4 _SLj 4_J ££j_i I û 4 ^4_j_j I jS ^_j L^4_jujj_lj 
(j L_û_j_j4_9 4 Lli a j lj£ jj 4 ^ L'i j_j ûjû Richard(Dick) Feynman (j La_j_J 4_9 ( l_^__î j) J j L^_Jj j 4_j V 4_J L LuJ û j 
4.J Jj^ûJ j j 1_£ Llj jj 9ljJ LS (j Lj j j_1 jLl^ 4_j j La__j Lû__j 4_i 4_J l_^4_jV 4_J 4jj_j4_jÎ) ^__lj4_jV Aj4_^. ^LLjj 4 L ^ jj 1_£ 
l_^ 4_j 4_J J Lj j j-A J 4 _jö l ^ j r> 4 LL_j_j_uj 4 j LoLlj 4_9 j 4_jj 4_j . l_j j^ û A j 1_S û J L^. j 4_uj 4_] ^_Li 4_j û j û j_j 4_j V 
^_j 4 LiLu j 4 \ \ j ^__j j L£ û 4j j ^_uj Lj 4_û_j_j 4 j_lj j 4_^ ÛJ j Lû_j 1_S 4_û V û j j_J 4 _û_j_j L n L5i . û { 4_j_j_L1j_j} j j j_j_o 

4_j 1 j_lj_j 4_S 1 j4_jjjj^.j_j j4_j j I j A 4_j jlj4_A J- 3 j iLlj-A û J j1_S4_j 4_o4_j 1-JÖûjj4_ö . j_j4_Sû4 j LoLi j 4_9 

4_J jjj jV .4 n i ^^_uj_j j.^^ 4__j j 4_uj ^ ^ \ ) j j_j Lj4_jl_j4_j jLj 4__l_lj jjjj_i_û l_^4_j l__i_i4_j 4_j jjjJj4_^ 

4_î j_j (j 4_S j j_i_j j J j ^ û j I ) LLuj 1 j 4_] . Lj LL ö 4 j ö 4 (J jjL 4_j 1—j j j Aj j_j ^ £_ i j j jj^. j_j 4_j 4_o 4_j Lj j_i_9 ^_i Lj 1-j I j 
j4_uj 4_î 4 -9. i l4_uj ^^4 _j . LjLSû J j l_o4 9 i l4_uj ^ jjj4_uj 4_S j l j. Li j_j 4_j_jJ 1j iljjj_û4_j ^ LujLj 1j 

j 4_j j 4iL_i j 4_] 4_S l_^_lj j j J j 4_S j 4 _uj 4_î Lli i j Aj 4_i 4_j 4 û Aj 4_j j Lû 4_j I j j j : j j j_û j 4_j 

. Öj4 j i ij4_a_i jjjJj4_S ^jLjûj4_uj j_j j ^j_j4_j 4_j_i_j 1 jj_j ^__i_îjjJ9 4_j 1 jûAj_j jLûj1j_j (_j4_juj 1jj^_j_uj 


(JjL^,4_j (_j_LJ_LJ jlj!j_: 4_j | j . ^ jjjj_j l-JJ^Lj ) ]4_j j (jjjûjûj ^_) L_i_i_&j L<4__) ^_j4_j tAjjjj (jjL^.4_j >. )'lo 4 l_^jj j£_uj j jS Lo 


■ Û JJ' 


4 _L .g 


JJJJ^ J LJJJJ 


www.dengekan.com 


Page 18 


4_J (jj_J I J_J û û (J 1 g -JL ^_J li 4_ 1_3_J Lj_3 Ij J J_û û J A_3 I J^ û J J_1_J I J A_3 i j J_J ^5 l— 3 ^ 3 - 2 C5 - 3 J J^ 3 I A-J ‘L 3 L-j 


(_£ 4 _iLj J A_J JjJ û J J juJ J Lû 4 _JÖ 4_3 J _3 J JJ^. J 1 _£ 4 " JUJ t J J 4 i_J Ljjuj û ö J <Lj û J JjL J 4 u_uJ I J ^_ 3 _ 3 _ 1 _ 3_3 J <A_S_3 


ej 


_)4_uj 4_1 ûAj4u 4_S 1_3 j_3_S ^_j li û j L^. j 4_j 4_1jj4_£j4_uj ^V4_j . j_jjSûJ 4_j_jj ûj4_j Lû_j L^4_j_uj4_& 


j4_S4j Lj 4 q i q 4_^. (JûjLuj 


, û j 4 _j_j ju LlS 4_j I Aj Lû 4_j I j j j (_5~ 3 J j-oj 4_j (j 4_S 4_J & j LûLlj 4_9 ^_u 1_£ 4 _£_û 4-j^. 


L_$4u4iu j(ParadOX) I J 4 _jl_ujijj|jl _3 ^ 4 _j (J4i 4_1 Jjji4_]4_ûl_û j _3 . 4 \ \ 3 j 1 ~\ 3 ji I Ju j_j ^jLjj_ 3_9 

4 _û 4 u .( ModGl~dGpGndGnt rG 3 lism) 4 _j_uj 4 uij — ^-ûjuJIuj ^_Lûj_û juuû^uJ jjIû j ju ju ju û jL 4 _& 

4u Öj4_jliûjl iu_u4uî) 4_ûIaj4u j4_5Ljj4_ J (InpLlt) jliûjljjluu cjl_ûi_uu_û t j 4u lu Aj lu j 4u j4_u 4_J û AÛ4u 
^ujuj4_ij4_u 4u 4 jlu4u^. ^4_J ^_iuJu J j_û n li . cu liû 4 4J9jj_u j L@_Jl^. 4_J l i 1 1 j 4j_û ^u J j£u_u j j J 

^u l_i 4_i_û 4u^. j j4_iu_ujjJ 4 û \ ju 4u ^4ulu Lli \ j û û LÛ-ujjJ ju jLûj4u^. iLûliûJ 4 _j 4 _l 34 _j jliûjljjjj 
^L?4u . ju û Aj Lûûj ^u4 q Lg4_a. j L_ 3 4 u_u4u^j4u ^ iuu4L4 3 g4u^. 4u j jju ju 4 lu4u. j4J ^_S4u4uujlu 

. Ljliu Lj-ujjJ ^uluju_9 ^uL j J jl_û4_& Luuû I juu jljluu^. ^j4_ Auj 4u <_iu_u4_i 4u4_& ^ju IjûjuJ 

i j 4_iu UUUUUU û 'JU-UJ Lö i Q li û J I J J J J O'J luu^. ^_Ju J j_û j j J j lu j I j 1 ua. lu ju_9 ^ujjuu J j 4 j4_u4u 
4_i ju ju j û j (jl_uiui4u 4_J Jjj-u jujljlu 4 _ûuu .ûjuu-ulj jluju (_jûj 4_J jluiui4u juuJu juuljulû 
j jli4_JuJj_û 4_J ju_u lu j ju_u lu 4uû jjuuj ^Ij6Jj4u 4_ûuu I Au_uû I j jjjju_û 4_J . ûju j lusu ju 

j (Classical thoory) ^ iuuuU-i ^ujjuu ju (Plato)ûj 4 _jjuLL 94 u 4 _i 4 ûj 4 _jûjujjj ji_ûuii 4 uujjuu 

4u öju j. j j ^4u lulu ju-ujuu 4 uuu_ujj_u .LûluûJ j jû ^-û^uûlji ^u li4uuuj juu 4u lu (NGWtOfl) ju juû 
j Lûuu I Uuu ^u li û ju JÖ j j_û 4_û 4_i j 4u û û j J j 4 j 4_u 4_J ^u lu ji 4uu j juu 4u j lu ^u lu ji ^JjjJ Ll. 4u 

^ulujiuu juu I ju û û 4_ûuu (jl —3 ju 4iuuuu j_uljuûJ 4 _ûuu 4-i Lûliu 4_û lu l_ 0 _uuu j4u jj_û4_û ^gu j^û’ i jj 
ju j Lûj 4_i luûJ Jl ^_iu_û V û j 1 3 Lu 3 ? (ju 4uu ^u lu ji 4u jui j 4_û j û j 4uuu ; û j 4Lu j j 4u ju_u lu j j j 4 juu 

j4_& j4u4u I A-3 uu_uj Ij4_1 4 4u4_û ^uluji ^ujjuu ju j Lû-iû j I j juJ lu 1 " u û j ^V4u 4 4 3 lû ûjLuuju ^4u 


v 2 
j4u jj_û4_û (jjuJ4 LluûljuûJ 4_iu_lu J j_û luû4u ^ujjuu jjj ( M“thGOfy). ^u j juu - ^uu (jjujiûJ ^_j_j 

Ia_uIjJ 4_J jl_û4_i4_ulu 4_i 4uûj4u 4uujjuu ^4u ûj4_ûu4_iûJ ^J (jjuu 4_cuu 4_i Lûuu 4_û luu AÛ 4uu 4uu lu 

. Ljujuuu4_uû aJ4_jÎ) j4u ^_j_j 4u jJjjj 


jliûjljLu^. 4 \ \ ij juu 4_i ûjj4_u iu j 1 ju-1. 4J 4uuuuju j4u . 4uuû ^uLulu ^i^uujjuu; ^ujjuu ^u_j 
( j4Û9 jjLo ^u-ulu 4u I Aju lu ju9 ^ iu \ j J 4J lAlluj-l. (j4_iljj4_û 4J jlj4j ^li j4_& 9j-^^û j_L4_î 

^uljulû ju4_i û j Iju Ij c_iûjj4_û .v 3 3 jk û û 4 ju 4_û 4J <_i4uû4lj lu 4uuujjuu ^4u .j4_iû4 jliûjljuuu 

(Morcator) jjuliju_û 4_i ^uLulu (_jj 4Lli 3 JJU .^uuL 4 L 4Û I_i4u j4_u4j ^ujûj (jj4u ijjj jj-û4_jö 
Ljjj-uL j j j ji L ^uLfjj-j 4_î j_3û J juûjj4u j ûjj4_u (jl_iûj4ujjj 1 3jg ij li4u (jlguu. (j 4 ju 4Û ju 


J 


Ijiuu 4Û Lûu_û 4u 4 û’i \ 4Û ^Lijju^-JÎ) ju 


^Jn 3 


LL 


jjj^ 


u L i j j j ji L 


,V4u 


ûj_iL 4-L ûj4u_ijjjj Lû j ûj4u û ( string thoory — jLuj jjju ) jjL 4i ûj_i ^iujjjjuu jûjijij_ijj M thoory 

11 ^ujjuu ûjj (j Ûj4u j4u 4_1 t4u4uö ^uljjjJ ÛJ ( 4_L j_l JjlL j4u jL <-i4uL l£) jL-uûj jjju 4_Lû ju- . 4u4_& ^uljjjJ 
^uliû 4 ûj4Û ^uuIjûjL 4_J j 4uuju LLj_l 9 ^jj-uûlj (jj I j_j 4_] 4uûjj4juu ^4u .ûjljûuJ (jûjL j4u 4uju i4u4_iö ^uljjjJ 

.( jliûjuijûj ) ûjLL jjû. ^uLujj^ ûjûjjJjuIj (_jû44_u 
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^_S 4_j 4_j^. j L j jj (j1_j4_S4_i 4.S cjjjS-ijûj l_S_Î4_S j 1_S 4 j’i ~\ 4j jj_o4»jö (jjS 4_J (j_jjl_^.lj c^_jjûj jj_o4_û 


. JÛJÛ4 J l jl \' 1 j4_ûJ J jl_o4_JÎi Ç J-JJ j'l iSfl jJ4 g S 3 1 L_£_J_J iS 




J 1 J 1 3 JJJ j— lS _3 6 J ^_JJJ_LJ -M ^_3 I J-JJ^. 4 _J J 1 _S ÛJ I J 1_3_^. 4__LJJJ_3_J . 4 __J û J-3 _uJ jLû4_JÊ 4 _J Jû_LJJJ_LJ _ M 

u_S û j 4 _j Lû 4 _j . j-J j 4 j 3 S 3 j l_^.j 4 _j 4 .J ^_j j j- 3 -J j Lû 4 _jö j_j 3 3 Lû Lj l_S û j j j_j I 3- 3 û J V 4 __j 4 j l j Li j 4 '\ \ 3 

^ n 1 _S 4 _j j j-û-j j_j c 1 J j 1 Jj j j-i-uj ^_S 4 _j 1 J j 4 _û 4 _J L_lj 4 Jj 4 _j j_j j_j_jJÎ) û J j 1 _S 4 _j j LS 4 _lj j j_lj 4 _J l_S_j_j j j_j _9 


. 1 Lj j_j lSj_j_û (j ^LJ j iS 4 Jl 4_j ^_^4 _jj4_uj 4_!ljj4_S L Sûj . j_j4__& LjjljS_ijl_jJ (jûjj (^^-û^LS j S ij-j 

( PhGnOmGnS) û Jj 1—3 J jl_û4_û ^ 3 J-J-LuJ ij 4-S ;l_S4_ij4__uj 4_jj4_Sû4 j1_SûjIjL_ljl 4_JJJ_3_9 jljj4_û 1 jûj_j_! 
^_jjûj (Jj4_jjjj jj-û4_jö jj I jL_j ^_3_j 1 j_^. 4__j 4_S 4 3 3 i ^jjj_i Lli \4_j ^_S4_j4_jij.4j g__ uî) ^V4 _j . j4_Sû4 
jj_û 4_JÖ ^ La 3 Lû-j ^—jljj^. 4 3 Lj 4_l_3_j ^jjjj 1 3 'i4_j 4_j uj4_i_ijj_ij g_jJÎ) jjLûöjj4_jÖ 4 Lj 1 \ 3 j 6 6 



. Lj LL_J' j 1_S û j I 


^jl^jLLb jj û jA£4jj<juAj ^jJjj l_5Lj14_û j£ 4j<jl j4J ] jl ^ J 
jj ûj4S<jj4uuAj 4 xL~N4j ûjj^ jj-lA^. jjj*. L Sûjj 4A # j^ L u jjjj jjjAj^S 


. <jHJ û J L5- 3 


jl AjLuûjj 


— M ^_j_j 4 _j .Aj4jljûA jjjAj 4 J^ ^g_3 Lj £_ 1 j. 4_j jIjLjj^. ^_ûVûj ^_ijj_j_i — M jjj^. jj 4 _£ûA ûj 4 _j ^_uj Lj 

4_]4_ûjS Lj l-£ A A ^_L_l_LJ_uJ_J_J ^_Jjj_LJ -M 4 I J J 4_3_Û 1 J 4_J 4-J . 4_LJ_J JJjAj4_£ 4_£ 1_J 4 __û_3_3 ^_JJJAj4_£ ^_JJJ_3_3 

jj_ö 4_3 LLLSlL Ljjuj jj-j 4 L Lj j j_L 1 uj j j A ^ 4 _j . jlljjjjj Ljj-ojjA (Nothing) ^ljjÎ) 4 J jjj ^-SjjjjAj 4 _S 
. Lj_j_j jj_j û j 1 4 jjL (jLj (Supornatural) j 6 j 4 _ r l j xjjj_uj 4 _j ^ S j j a j 4 Ljj_j ^_j al LjjjLJa @ _ 33 jjL 

.(jjSöJ ÛJ L^j4_uJ û J 4j 1_S 4_1_J 1_J J_J_9 Luj1_3 4_J ^—LJ-uJJJ-uJ ^_5LlJ I J_JuuJ 4_J 4_3_LJ J J J J 4_^ Aj 4_J^. ^4_J I aS_3_3 1_S 4_J 
j ^ j j j j j (j j 4_S 4_j 1 A_lj 1_S 4j Luj jJ-3 1 J 4 4_J u_S_j_j j j A j 4_S j 4_JÎ) j_j . j J j 4jS ^-J-J-lj-uj-J-j l i ua j 1 j 4j 1 _û 4_j 
LJ j-Jjjj . 4j J J_L_3-uJ J J A (jlj4_3 (_£Ûjjj û J Lû j4_J (JJjLj C(j4_JÖ 4_SjJ_j4__& (JÛj 4_3 jl_J^.4j 4 4 _j4_JÎ) 4_3_3uLl_ 1_3 
jj (jj_Ljjlj4j 4 3 1_&Ajj4_jÎ) j 6 j 1 j 1 3 j_j_j_Lj_3ûJ 4 jj (j4jjjAj4_S ^4j (J4.S4J ^_ilj4j 4_j 4j l_L j A ^4j 
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lSûj 4_j 4_J_j L_iS (jûJûJ 4 _S_jj j1_j_o4-S jjj ^S_j_uj4_j L_lj4_j . j j 1 3 jS 4_j jLjj ^ l-S-Jj 1 j, j xj j4-JÎ) j jjj 

. û j 4 _j_j j 4 ~\ 3 1 JL-lj j Lj 4_û_j_j 

LIlJ J_ 3 JJ û J j 4_& L S 3 3 JJ J J 4_S û J J-^. 1— 3_J 4_J J Lû-J J J-J ( 1 J 4_!i_3 J J 4 _uJ_ 3_3 4_j J J J J 4-S J 4_J J l_j 4_J 4_J û J_3-uJ_0 4_J 

j <_Sj j 3 JJJ 4__û__ 3_j Ij4_jjjJj4_S ^4_j (Jûj1—j4_!9 (J4_S 4_1 Jjj1j4_j 4_j l_ûûjj4_JÖ . 3 3 3 jS_3 I JLj jjL j4_S4_J 

. LjLSûAjj^. j4 S’Ljjj J (j|jj_L 1 JL9 j j-o (_£4_ûLj_j ^_Lj_j4_& 4J 4_j4__û4_j t j_jjL4_jl_j ^4_S 

j j_^. j 1-S 4 _j j j J j 4_S (jj-3 1 j-J 4_j û j 4_j j l aILuj 3 j-lj 4 û 3 3 1 SLuj Lj j_j jliJ j jJ 9 4_J j j j J j 4_S 4_J j_j_uj_j 4_S_lj j_j 

? ^ j t *\ j-j 1_JÖ û j j 4 _jê j 4_S û J j Lj_9 û j 
? 4_j4_jö jl_j_jjj_j 6 j 1 _j_j j j_j 4_j jj_j4J LIiSj jjj -J .> jj 

? j_j 4 _jê 4 û 3 3 ^g-j. ^j-J 
? jIIAjAj 4_i) JidJ t j4_JÎ) Lj4_j_jLj j 1_uj Lj ^J4_û jS ^_L^.j_j 

1 j 4 3 3 3S ^ 4_J j j 4_j 1 _û ö J 4 _û_j_3 . 4_S__lj_uj jj_û 4_jö j J J J 4 j 4_S c j L j j ^_j 1_S û j 1_j_uj j_j j_j j_j û j j 4_S 4_û 4_j 
ûj_lj_uj4_j 4_]4_ûjS jûj4_j j_lSj^_j_j 1_jÎ) ^-l-lj j_j_j j 4_J j4_j1_ûVûj j4_j ^j4_j 1 j4_j^_j_j 4_j .ûj4_j_JÛ4_j jLj_ûVûj 

^LûVûj j4_j ^ûjLuj 4_j jj4L3i_ûL3 t 4LjjSU 1 j (The Hitchhiker’s Guide to the Galaxy) 

. L*3 3 3 42 ÛJ LûJ 
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2 


*** 

Uib 

(The Rule of Law) 


. ( ^4_C.“ (_£j | j) jA- uJ 4__1_JJ_2 1_J t__L_L_L_LuJJ_LJ Ljjl_û û A (JjSuuJ 4_SjjS 

Lluj4_Sj JJjL (jljA 4 _j L1luj_jj_jûJ jjj j_j_1_j_9 JLj jJÖ ^_û juL ( ^__J l_JÛ 4_SjjS 
J û a5l_3 Lj ^ Lj J Lû_lU_1_û_3 jS 

jSA^LS . j4_Sj jlj i_^_j L o j jj^. Lj_jj4_iLjûj ^_jL& j jjS_uj (Viking)l a^i£4£Lljl£L2 (j4_ii_uj_94__j a_1 

(_j4__lJ4_jÎ} ^_jj û j j4__uj ^S_]4_jL I Ajj jj 4__û4_j t_Şjj l£ . I JûJjjj (Eclipse)jl J_i£ t J J \ 3 Lj ö A c_SjjS4_Î4_S 

JJ J_JJ I û I JJAÖ 4 jJj JJ ^-CbJ 4-û ^_AJ û j4_S_J û A 3 Jjilujjj J 4-J 4 J JJ J I__1A_J Lû J JjLl ^_j 4jSj Ljj û A 
4_J ^lV4_j . 4_j4__& j Lj_j j jj 4_j 4_j Luj_9 4_j ^l4__j jûj-LujjLö I J j_j ^__j lS û j jj-Î j jS 4_J . j_j_j_uj j_lj jLS4_jjjj 
4_fi4_l IjjS 4_J l_a_jLû j jj^. 4j4_S4_1 jj_j_ûjj4__ûjj j l_a_jûJ 4_a_jûJ j4_S4_j Lj4_ll_l4_j jL_lj_1__lj lS_J4_jL Ia_ljIjJ 
4jûjL1 JJJ iS 4__û û j 4_jî) jj I j_j, jjj 4_j jI_S4_1Ij_j_S j_j_uj_j 4_S_j_j ^_j|j4_j 4_j j l_i S 4_j ö j Lû j I j A . jjûJ jLjjûJ 
JJJJJ ÛJ I J-LuJ ^l4_J .Ûj4_j4_SûJ ûjLjJjJ J Lj JlL jjjjl_l4_jjl_l J JÛJÛJJJJ L S LJjSjJ ^-Sjj I JJ-uJ 4_j jSJ4-J 

u_j_il_û jjj4_jö j kj ^ lj li i jj j4j (Babylonian) ^_ jJj i_j ^ji 4 \ \ j i j i j LJj lj_ujûj l_j_iLû ^-IIjjS jj 


j jJÖ 4_j j IjjS l_jj Lû 


L5TT” 


1 1 j I j û A jLj4_1 Aj4_jl j4_jö 4j4_Sj 


L5j 


3 3 3 UJ 3 


iIj4_j lS4jûJ U L û!jt4 


. 4_j û j 4 _lj j û j j4jV 4J jjLl ^^jSLIjjj ^__ljj£_j_uj_jj 


3 3 3 LuJ 3 


30 ^-jjLj 4_j I aS 3 3 V I A I A j 4 __û 4_î 1 _jj4j jLj4_û4_j 4_Sjjj^. 4jjj jjjIjjû jjj jjlL ^j I j_lS ^__i 
4_J jlS û( J I JJlS ) ûj4_jûjj JjS J 1__LJ J J J jLSûjljJ-uJ J ÛjIjSûj4_J J_LuJ AJb . L^jSûA-JJ ^__J_uj4_JÎ) lJt 3 Lû 
. Öj4 3 AJluJJJjuJ ÛJj4_J J J J J û J Lj ^__JJJJ (JjJÎ) 4j (_S4_j JJ-uJJJ-uJ ^J l_S Ij ÛJJ Lûj4_9 LjLj ^jj 


4_j J_il_û (. û j j_jjS_i L o j û j Mile 4_^4_i_j_i_1S_i_lj 4_S_i_i4_jjs (_Sûj 4 j_j4_o 1,609.344 4_J 4_j l j.j.sS 4 i 4_S 4 _Li_o 4_1 >. u*)4_i4_o ~ 

^jLSûjjSjÛJ .((J_)Lo ) ^jSjjJ_û 4_J ^ ^ < '4 ~'J Q i_Sûj ^J*LJj4_j4_j9 ^_L)_) 4_J J ^J_)lj_)J_l 


www.dengekan.com 


Page 23 



jljj^ (jjU <^1 jûû jlS<j. j£ AjAjj'iI "u*j jLû ;^jjjji£ 

jjirnJ j\_34U4jLjjj <_£ jljijj 


Celestial ) i Aj lU 4_L_LJ LajuJ Lj 4_j 41) (_£ AJ JJ^. ^ A i-J-J-ud lj 4_J j 1_£ 4_lj Lj û j 4_uJ û j 1 J-l ul Aj l ^ ) Al 4 jÊ Aj 4_j^. j 4j2) 
^-jLSûjUjjj (j4_jjjj jj ûj4Ua1-jjU. jjj ^4U_uj4_j 4__û_lj ^-jIj-ljUjjU j_i ^V4 _j C(jj_)jj_)j4Uj4_uj (bOÖy 

û^jLjjjj j ( pestilences) jiU4Ujj-cU ^jLU^uUj-j 4(jiLUjj4_J ^_jjûj 4j\U4U\UjS . j4U_) LiLjjj-uj 

.LjL-ÖûJ 1aJL)j_lj 4_j LJ-uj4_)4__û j_)4_j jl_) jL£jJÎ) j_j 4 _j j Lj j j_o 4jö j 1 jIljj jjg j J_i J (Jûj4LljL& 

(jUjU. J 1_) 4_J 1 J_k 4_) lLlj-uJ J 4_) 4_) 4UljûA^_J_) ÛJ-J-Ö ^4_J JJ-J ^-J-LuJJJ-uJ Cjl_S4_jj^ 4_J 4_L_LJ 1 —LuJ J LuJ j_j 

ûj4_£_lj1jLj (jj_& 4 _j j LJjSûJjûj jLjjfcLJ jS jjjj^. LJLS ^j4_j ijjj j lL 4 Lj Luj û j LS . Öj4 Vux)4_lj ûj4_)1jL. 

îL^jU (jj-3 lj jlî—LJ jj Luj 5600 ^j4_S_)j_) 4 _Jjj_û_) j_j ■ (J J j lU U jU. 4_j j4_jî)jûJ 4L)jj_j 

j_)AJ4_j^. 4^_jjUûJ Jj4_)ûJjj j jj_i_û4_]jjL (JLuj j_)AJ4_j^. j_j ; û j 4 _i_i_9 4_J 1U_)j_3_û4_j 4_1 (M3Z3m3) Lû Ij Lû 
LLud i ) 4_S jj J 4_j 4_j^. Lj j ö J 4 ûj ûjj_)j_) j 1_) 4_) ûj4_j IjL) j jJÎ) 4_j 4_S4L)lSjS ^JLj^. jj I j J (JLuj 

. jjJûJ j_) (j4_j^.l_jjû j aJL^ 


^_)j!j4L) 4_j I A-l_lj_uj I j 4j . 4 3 4 sö 4 _j4_j^.UjûJ ^4_j jj jl_)j_) ^_^4_j ûj4_j I a£_J jLSûjjj-uj 4_lj aJljJÎ) ^V4_j 

J j ^ juLj£J 4^_jl ) (J4_^4j LJ4_J4_) 4 ö j 4_j_) j £ ö A^ 4_j U(GeOlOQy) ^_luj U_ljj ûj ^_j-uj_) I j ^J-JJ 1_S ö J J j (J4_^4j 
4 Li i û 4.J& j J j£j I j Lj j_) J9 jj_û (jUlj_) . 4-S 4L) Luj û j lU ^_j U j j j j_) ûjjj j LS jJÎ) lU_i_ 9 jj_û 4_S lUa_j Lû I j J 

^_ujU 4U 4U LuJ_ 9 4_) <_Uûjj4_jîi . J U jU. ^_J J J^J_uJ_) û j j 4_uJ j_j ûj4LjjAj lU4_j4_S_)j j1U4L9jj_û LllUûjlj 


.U ) j ^ \ lui )j 4 _LjjjL (j j u 4 L 1 jj 4 Uûj (Below world)ûjûj_jj 


_JL 


$7^ 


^Ujj4__uj (Llao)j!>LJ ljiUûj 


(j4_S_)j 4_J 4_jj_j 4 4 _l_lj j4_j (Jj4j^. 4 U 4 j S . 4_j 1_S û jj j-uj 4_lj Aj_)JÎ) ^Ujj4__uj ^ ^ 4_S ûj4UIjj^. 
^_i_) 4_j 4U 1 LL.4 i U jLl . LJ lU_j jj 2 l V 4U ja U 4_j (jlUûjjj-uj 4 _lj aJ-jJÖ jj4_)ûJ jMJ 4 ûj ûj4U JjS4_Jj_j 


4 J j Uûj jiU^-jjj-û ^_lj4__ûjU (Above world) ûj ûj 4 __uj 


UL 




^Ujj 4 _uj (Skell) Jj£-uj 4 4 _S 4 U Luj_ 9 4 _j 
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j j_lS j L* i 4 _jl_jj4_SûJ j cIIljuûJ j I Xû I j j^Ll . (j-J J j4_L4_j ûjûj-jj ^_i Lg—u^. A_J c 1 Jlj jjL j4_SLjLî) (J4_S 
. ûj4_j_ljû J j_j jLj 4_j ^_j I j J j ^L-j A a 4_j (_£jjL j 1 j J 4_J ûjj4_S ^-S-lj jS j ûjLoljLo 


lAjl_S4Lj_S 4 _j4_j_lj Llujj Luj 4_J l_SJ 4_L (jûj4_j l£J-& 4_j jjjûJ lLlÛjjj-uj ^_jj4_Sj-uL4_jÎ} 4_j jL4_j_jj_S 
^lSl Jj-k . j4_S_i L9 jj_o ^_i L j ^_J 4_j 4_J V JJ-o4_3) ^_1 Ij ÛJ-3 Lj4_9 (_£Ûj4_J J_3 J J_J g 3 I J jLSLjL. 

Lj 4_j I_j 4_j j 1_9 j_3 j (j I j Lj t (j 1_S 4_o jj^. j (j LS Lj j û j £ (j Lluj Lj j ^_j j û j j j jL. * ^L 3 I j-L 3 lj> 1 Ua1 3 J ^LÛj jL. 
(j 1_S 4Û9 j j_o j J J-J û J J l juj jj^. j l_£ I J jlL n l .S . j j_j 4_û j 1_J I 4 jlL 3 1_S jS j û j j 4-J ^_i j û j 

I Jl14_S4_J j 1_j4_]4_û Lû jlL4Lj j (jjLuJûjLS j jj_ujjj-uj (jV4_j 4j jjjJ 3 lst^O^ -3 3 lj~3 u ^ j ■>■>.) 1-j 4_j 

(Jûj4_j (J JJÊ 4_J .(JjL&ûJ Lj4_3 J (JJJX.IL 4 L_S_j4u^. fc^_L Luj4_S-uJJ 4(JJJ_3ÛJ (JJjJ^-j L_S__3_3 1_S ^^4—3 . I jS û J 
j JjSû J4 Lj û A_L ”(jj4_uj (jjj4_S 4L Lj I J jlL ^4_j (j I j_j_2_3 û û 4L j Ix. 4_j jLSûjLjjj j jLSjJÎ) ^_jjLûj_3_j 

^j-uJIl l 33 ~& ^cj ^V4_j . û j 4L i_S I j jjL ^_jûj4_j j_jj 4L_jj4_Sûj jjjS l4 _ l j (inscrutsblG) 
(j l j jS l L xj. 1 2 ) (jL-ju (JLuj 2600 (j4_S_3j_3 (j t__i 546 _ 624 (jj4_jjjjûj)(Th3lGS of M iltusG) ûj4_u_j j Lii u 

. J jS_LJ lAJ.) û J 

.LLj 4_S_3JÛJ (j4-S4 uL-jgL iLL-JÛJ ÛjIjSLl_3_3 ULJ-uLlJJU (_LuAj4_û j4-uJ 4_] LiLjJ-uJ iLLj ûjûj4J 4-SLjAjLj 
L3 û J û J Lj J 4_J 4 J jS_J_LJ_3_uJ û û (J LS I J jL. I J û J_3 LûJ 4_9 (J û J 4L-JJ £L J_3 J_3 J 4 J J J J J ^_Sj-uJ_3-uJ J J_3 ö J 4_J (J I J J 

û J 1 j£u_uJJ J J J IjJJj ^ 4 _û L J 4-J ^j— 3_3 4_J j4__3 I J (_ 3xl)JJ-uJ ^-jLSLujL ^_J 1 J ÛJ-3 Lûj 4_9 J-JJ 4j (JJjJj4_S 

^ J 3.U.) 3 1 J (JJ Lj-uJ J_J 4 U9JJ-Û (JJ J J_3_û ^_1_J 4_J û J I jL I J (J û J 4_J . û J 4L_3_3_3 jL_J_J J J_3_3 J_3_9 Ll_J J I J L S 1JJJ 4_S 
(jj4-uJJjJ (j4_S_3J_3 ^(Homo S3piGnS) J 1_S4_ujL_ 3_3 LuJ J_ÛJJÎ)4 (J Lû_ 3 1_S û JJ- uJ J Lî) . 4__3_3 J_3 JJJ ^_S_Lj4_JÎ) 

JU-uJ J J_ 3 3 LûJ Lö û J J 4__& . J_3 J 4_Sj û û û J IL-J J_9 4_J ^_1 L 1 3_3 ^—LJ J I J 4_! J-J-J I J jj-LJ (J LuJ 200000 J I J 4_JÖ 

. û j 4_j_j j 4_S û û j_i_j 1 j j^.1^3— 3 JLuj 7000 jlj4_û (jjj4_j^. j_j Llj4L 


J-J J-J-J J-^ 4J (_S_3 J_l) . J J_J I J 4_Ll J 4L 1 J 3 l_S 4 1 1 1 1-Sj 3 LjS 4_S_LlS (J J 4_J J J J û J 4J J 1_S 4-S l 9 ^—1 J J_LJ_uJ J J J 

l-S 4 i i 2 V J j Lfl j4-JÎ) 4_S 4_j4_JÎ) ûjûj_LJ (j û j 4L J j I J jjL j4L Ijjj (jûjj-i 4 _j i j Llj Aj û j_j_3 j l_S û j I j-uj j j_j 4 iViS 

I Aj jS S 2 jS 3 4_J_LJ 1 j-uJJ LuJ J_3 J_3 û J J 4_S 4j J I jLj Lû J_3 J J I J-uJ J J_3 J_3 J_3_3 jS ( (jj_3 jS_3 (_£ J û J û J J_3 4_û J J_J 

(J J l_Sj J J 4_S 4L 4_J_3_3 LluJJ LL ^_1 1_S J_3 J_J J I J J S .uJ ^ V 4_J 4 J-LJ I J jlL-J ^_û 4_J J_3 J 4L 4_uJ J_J û J 4_j_3 J 4_S û J 

. J_3 I J û J J_l_3 1 J JJJJ (JLjjJ 500 (J 4_S_JJ_J 4_J J 4_S Lj û J 4_uJ 4 Ll_J J 4-S û J J û J ^_2 I J J (JLuJ (jj4_uJ Aj 4_J^. JjS 

^4_J JjJlL Lj_J_J J J_3 |jûj4_JJJJûJ j4L (. 3 3 2 û û c(j C—J 322“ 3 84 ) ( Afj StOt I G ) J_3_uJ_3 J 4_J ^_J_3 4_J 

(^£jL û J J LûJ 4—3 J J J û J ^_1 1_S û j jJ L û J I 4 J J J 4 J_J 4_S_1_1_J J l g -J 4L Llj jS û û 4_S 1 Aj_j û J 4_J J 4_j û J 4L J jL J_ l_3 
^_3 4_j LuJ_9 4_J J J 1 S 2 juJ J_3 L 4_J J_1_J J Lx. L J û 3 4 1 M . û J 4_j_J jS_LJ_uJ J L S M 3 xxl 1 1J_3 Aj 4_J^. J_J û J 4_j_3 jS_3 û J LuJ 

. J_J 4_J_J _1 a a) L 1 J J_Lj 


4 û J J J jS 1 Aj 1 J Ij jlL-J 585 ^LLuJ 4L (JJJjL ^_1 I J_2_S 1 U-LuJ M 4_uj4_S ^4_S4_J 4^JL 4 _J_J J J û û Ûj 4 -J jLL 

^.S 3 j 4 _S_j_9 jjL L . (Llj_3 1 J jH- 3 ^~~°3 L (J*- 1 - 3 L^- 3 4_JÎi û j 4u j j 4_S 4_j ^ V 4 _ j j jj j j 4 _û ^_S 4_j_i j 1_S û Jj j û j L J 

Ûj4_jj4^_j 4L jj_j (_SLS4_j j 4_S4LL . ûjL V ) rf)4 j V ) *\4_j jjL. (_^ I j A 4L ^_Sj j I j-uj j jj g-xû ^V4 _j jjj j-lSL 4__j 
(^jLL 4_j j4_S4_j_jj ûj_û4L4_L ^_jV4-ujûJ 6 J__H (jLS4_LjjS ^_jj_ÎjS 4_S (lonîs) L_3 j_jL ^_j 1_S 4— lj j i i S L j j j 
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LuJ b LlU \j û J j_3 J J_3 J 1_AJ 3 (J, *\ 3 î J 4-JÖ (J L^ 1_LJ IJ_J l_J ^ LuJ-J I J . J J^ û J (_ 5 J-J 1— 3-î L-Llj 1_j û J 4 _L-iS i j J_J A-J 

A_J 4. jul i ij4_o ^ ^ic L j l_^ûjj4_& . L1jj<: - i lj ^154 \ ILjjj-uj ûJjLjJ (j4lsjj-uj Lj j [S 4_lj 4 n 

j j_3_uj_j4_S cjj-j ^_j û j-j j I a! 1_S 4_j 4_î Lj^. j4_: ijjj 4_] jL_ljL^4 ij-uj. i4^ i j . 1 JLS j j_o (j û j 4_j JjSj_lj (Jjjj_j_o 
^ g-j L$ ö j j-j j 4 S jii j û A j_i_3_û ^_oLj^_j4_j (J4-S4-J j4LljJÎ)jj-ujj4_uj ^_S_jj I j_3_uj 4-j 4_j Lû 1_S Lj j4_j jJjSjûjLj 

I JL-lj I j J ^_j l£ 4 _j 4_uj 4_1 ^ V 4 _j I J b A j l L’i lj ^_j i j 4 _û ^_S 4_j Lj û j 4_uj 4_o 4_j . 4_j 4-JÖ j L_lj j j S 4_j 4_J 1 J j j_û 4_j 
jj_)4_îj4_uJ J û J 4_3 1 J J J-J û J J-J jL-llLuJÛJ J Lj J J Lj^. l_J_j4_j “ J 1 j£_uJ J-û 1 J 4_S 1__LJ J_3 1_J ^g-J 1-^4‘Lj j lj (j4 -_ ijjj 

. û j 4_j I j j j û û A 


LjjjjjJ-uJ jl_ujl__) J-J. 3 3 J J Ll J_3_J 1 J_3 b J 4— û-J_3 4-S ^-_) J 1_S J_LJ j4_Î4-_ûJJ_S ^4_S4_) t J LS4-Û) LuJ_S4_3 ^-JLJ^-J 

.(j C_J 490 ” 5B0)(Pyth3QOr3S JjJJj£ LuJ_3_S ) JjJjjSLuJ_J_) (JjLl 4_J ^_jl_J_)j_)l_J ^ £Lluj 4-S J_3 û J 4_J_) J 4-S û A 

4_j LuJ^ 4_J jj (jl_J^.JjA 1 AJ_uJ 1 J 4_jj jS ^_^4_3 ^LuJJA j_uJ 4_î . (_£<LS4_A_) 1_)J Ll 4_J b J J J J-3-J (J J_£Ö 4_J ûjlj-ujLj 4-£ 
U 1 ^^ 3 - 3 (^^r 3 ^U kaj L5T 3 ^U^n 3 U^U-3^ 1 J jj -) ja û J L& b j j 4_Ê . 4-S 4_jj jS_j_uj (jj-3 (j 4-£ j/ j j J L^. j j J jS 4 _j i 

. b J 4_j û J_3 J J J ^-A-JÖÛ ^_-l_)j-ûjl_& (J4_11 jjLj J j L^4_3_lS_ 3JJ_Û û J-J-Û 1_J ^_)J L5T 3 U^U ^ 


^_j iS û j 4_1 û j 4_3 (JûjLûj ^Jj_j4_Ûj . j_j4_£ûJ 4ls jj-uj 4_jûj_3_uj ^4_j 4_j_3 Aj û j_i_3 ^4_j 4^ n 1 Jjj_û4_j ^_j Lû j 4_î 

^g-j4-j lj4 J. LJ ^_S 4_J_J Aj û J_)_) ” I a£ 4-3 4_£ J_A. 4_J 1 J3 J-LA-JJ^. ^_Sj_) LluJ 4_) ^_J j 4 _jLj J 1_S JJJ 4_î J_3 J 4_î ^ S. \ ) 4— J 


(j j l 3 3 a lj-HU LsrDnU^ (Ju LS j_& 4_j4_û4_j û j 4_S_i1lS 1 j_3 UUUU*^ . 4_j4-_& 1 J4_^4_j4_j ^-jIjajû (J4_a 4_Î 
(j4_o4_j jjj j jS L uj_3_3 4_j4-jö ûj4_j jj4-^^Lj 1 Aj_lj_uj 1j4_Î .1a_ljLujLj ^ S 3 j l i 3 S J4^4J (Bass Guitar)jjji_j 
^^4_j . û j 1 j_j j_î jj4_j j j l_j 4-£ b j 4 U_lj_ 3 j j J 4_j ^_uj_j û j j J j_lj j4_j 4-jj4_j lj4_î L&ûjj 4-JÎ) c Ûj4— 1 _l_ljjj J4_j 
. 4_1 jj_j4— & 1 Jj4_j j LSj j j 4_î lû (Pitch) j_j4_Î j jj ^_j j_j j J j 1 j_lj 4_î ^j Ajûjjj l_ S_jAj4_& 4-j4_ê 4_£J4_j 

(jLjûj4_uJ 4_J ^g_3-A-J— 3 Lûl Lû 6 J_LuJ 4_J L iLiJJ-uJ ^_3 A jS 4_J 4-û J J_S ^4_5)4_) j J_) JA_) j J_3 1 J_3 b J Ûj4_j_j_3 1 JJ_1_3 ^4_J 



IljjIjIa (Theoretical physics) ^jj-G (jLj-us 


ûL jLl tjjjj l_5LiiLuj4£ ^4£4j LLl J jU ^jAjjjLlujjLuj a \ jl£UI j jjli 

4jL-l34j jj jû jj\j4j l_^4j jl£4,jj'uj j jjuj LujL 4j jLijlS4n'u'j j jjuj 

ûjSûû 43 j jjûi i j x Ai\j I j-lj 
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c (j j jj Luj 1 — 3 £g_uj c I J 4_o û J j j A_] j I j_uj L-J (_£ L_j j_ 3_9 c5 ku 3 L_j_j ^L- 3 u LSu j UU U^UU^ ^ AXl J. 1 U ^- uj 3 1— 

aJ jjj ^jjj aj_û 4_jL j 4 __j ûjLjj .(j c_j 212-287) a j l j_j jLj ûjû (ArchimGdGs) (Jjja 3 û4_Lj4u (jji_j ^lj 

(J LuJ Lj 4 LIjuJ 3 3 J-î J- 3 J-O JJ- 3 C5T^ ’ ^U -3 ^’ 3 ^ 3 L S ^ -3 Lj J 4-_! Lî c (J jS ^-0 û û J 4_uj ^_J l£ û J I J J Lj <Lj_j j Lj j_j_S 

(J_JJ_3 <L£_J JJ^. Ûj4_J_3j£_3 JjA_ 3 ÛJj4_S ^ £—1 Jud 3 S jS û J L-S J J. 3 ^_S_JJ_Jjî) A_J L_J_jJ û J ( l_GVGf) (J LS4-j_JJ_J 

LuJ Lj . 4_S 4_î_j j__j (Fulcrum) ^ 11 j—f û j5 1 j ^_j j j J (j û juj crn 1 ^ ^ LS û û jIU jj j jlj jj 4_S û j_jjÖ 
A_J L_S_3 j-JJÖ t^_j_j jj_x_j i j_j_j j l£_Luj jLj4J l_S 4_j 4_S_î j_j 4_j j4_û UjLLûûjûj ûj4_j (BuoyGncy) U_j j 4_£ j Lj j 4_uj 

■ 1 4 j UU ^ Lo Jj 3 S j 4_j 4j 4J LujS 4-j 4_£ (j j 4 -juj 4J iS û û j 1_£ û j û j 4 _uj (j 4 _j_uj 1 j Lj 


J L S iS-ul 3 3 ^ J 3 4 3 4—uj j 1 J_3_J (j4_uJJ_S ûj4_jl_Sû4 Ûj4_î v’L \ 4-^. ^__lS 1_J J J (Jûj4_jl_S_uJ (J LuJ l_3 lU)ûjj4_JÎ) 

(j4_j Lû4_j jjj JLj_û 4_jL j 4_j ^V4_j . 4_S4_j_jjl_j j4-Sûj!_£_uj 4_S_j4_j4_U j 1 j_j_j (j4_Jjj_S 4 _j 4_jL_jS4_j l c_S 4_j 4_j_j j Lj 
<-_S ûj 4 Ûj 4_J ^g_J 1 3 ~\ 4_J . (J JjS 4_j (j4_!9jj_uj 4_j 1 J_J_3 (jLj J 1 J_l_3_3 L_S û J ^ l_Êûjj4_JÎ) 4 4-j LuJ l_j 4_j LuJ 1_J L_ Sûj 

j_j (Euclid) 4 3 IS J-J 4_S (jûj4_j l_Sûj j 1 j j_j j 1 J 4 _û l_j j 4_j ^ S—i m AJ> 1 3 AJ.) 4_J ^—lj^-j ^ j S 3 3 LUj Lû (JûjjJj_lj 

■ ^U^ u ^- uj ^U UUU ^U^ u, 3 * x3 JU û j ^ ~ L - 3 ^ --3 (j, 3 aj 3 >u 


4_j4-jÖ ^-jjjkjLj ^ Sj <3 u>i i»i UUU*Lj^""* (j l 3 j 3 3 l4_jk 4 4_j4_uj (j4_j4-_Lj4-j jjl_j-jj_jl_j ^_jj4-S_jj1_S l S Vl 1_S 

^j 546-61 0)(AnaximandGr)jûU3U_ix j_Ll_j4_j . (j-j4 S 3 3 3 3 ûj4_j 1_S4_SJ4 _j j j_3_lj_j j4-S_jj 4_J ££jSûJ 4_S 

LjjS-JÛJ J û J 4_J 1 JU-A û û (J J J-j 1_J_J L_S_J J JJ^. 4_J C^_3JJ_3 jILluULj j j 1_S Aj_j jjL ^_^.ûAj_j tjjj /Ljj J jljjj (j 
LliJ-JJJJ 4_Jjj_S L_!sjj_û jd_S^Lj <4 _jIj4_£ iCijjj ^—LJ 4_û J l_J (J— 3 LIl-LJ 1 J_3 l_j Usjj_û (j4_ JjjS 4_S_J JJ^. 

j û 4_j Lû-j_uj_S. l_j 4_j 4-jjj .(Evolutîon) (j 4_j4-ujûj4_j 4_j l**3 3 3 û j Lû Lj ^4_S4_j 4_j4_j 1 j 4 ] 4 — û4_j .LûûJ4_j 

. jjILû-jLs j 1 3_j lS 4_J J jS 4_S L**3 J 3 4-j4-uuJ (j4-L)4_S ÛJÛJJ (JJÛj4_JJJ_3 4J L**3 J 3 û û L_Is jj_û C û J 4-J 1 *3 JL d) û 4 (j4_Sj4_J 

(^_3_3 ûj4-j_3jjj ^g. S 3j_3_û i-j (j l_j 430- 490)(EmpGdoclGs) j jj iSj ^ 3j & \ 3 t(Sicily) ^ ajj ij**> 4_J 

. iu_j j L j ^_jjLj (jj_3_ûj-jiS 4_j clcpsydra jj-jLj IjLjSûj 


CÛJÛjljS ^_S_J_Lû 4_J <-_S4_JjS 4-J JJJ (^— L-3_3JJ i Lj jS û J J û JJ-Î ^-S_Î4_S ÛJj4_S ^_S4_J_3 jS_uj4_J L_ SûJ jL -^_S_J Aj 4-_Û 
(j4_S4_J_û L S 3 3 1— S ^V^Lj .JJJÛJ jLj4J J_3 IjSû J ^-jj-J L_S_3_3 1_S 4 (J J JJ 4-iî) 1 ,*1 3 *3 3 4_J 4_î J S 3 ^_S_J_J jS 4_Î4_ûjS 

. ^ j i*q (^j-jL ûj4 3 3 *3 1-S4— j jS 4_J jLj (Jûj4_j_j_j 4 4_jLjj4_S_j jLjj4-uuj 4_j 4-U) (jj-J 4-S4 _j_jjLj ûjj-ûjLLS 4 (j j_Jj j_j_3 1 J 
CJJJÛ44-J jLj 4_J J_3 4_S4_JUjl_J û J_3_û J_J 1_S 4 (^— uJ j_3 I 4 (j4_S4_J_û j4_S4_J 4JJ_jl J (JÛj4_J ^ J 3j4_uJ JU) ]Şj 3J û 3 3 
Lj (jjS_j jLj 4_J (jj (jûj4_j (_5U-& 4_j l** 3 j 3 3 LU-JJ *3 3 3 1— j 4_S l S V*3 L’) 4_j4_jlj4j 4 û j 4 _j l_juU) û 4 (j4_SJ4_j j4_j 
. Ij4_jfc ûjLj (jLûjLj 4 û 3 i û j 4 _j j jj-J j j 4 j4_j (j4_j_uj j4_j ^ûjûjjjj 4 4_j ûj4_j l_S4_jjS4_J 


ûif Lj < l 1 ( j i_j 370 -460) (Democritus)( 4 ‘ i 4 4_j V L-o j 4_j (j j 4_j j j j û J 4_î j 4-U) 

J 4-J ? û J 4-J-J J_l_3_3 (J Lj L 3 3 *3 3 S ax! 3 L S 3 3 4_j J.J J 4_S 4_J LU 1 J û ^ J J J J U UU 7 3 Lû 1 J û J 4_J C (J l-j J_3 (J J J jS 1_J 4_J 
(JJ 1 3 *3 jul 3—3 jS_î 4_J .(^jlj ^_3 (JÛJ-3J J ^_3 1-J jS_3_3 4-j-J_J_uJ jj_3 ^4_J Lj_J jS l_j J jS û û (Jûj4_J ^_J_J_3_û J_3_S J 1_J 
(J J 1 J S * *3 xxlJJ J ^ jS û J 4 _uJ ^ û J_3 4-J (J 1_S û J J 4-j-J J û J û J 4-j J J_3 (JjJ_ 3_3_3 4_J_J l_j 4^J L S 3**3 J J_û 4-JÎ) *L>S (J û J 4-J 
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4j Lj jLj (j4L Lj_lSûj4-uj 4 o ^4 j tj4L . LL_j4_£_j j L4 _j^j Ljjj4jS jL û j 4Lj_j_j_Lj Llj LajjSL 

JJ_û4_& J JA Ij (_£j û J Lj JjJ JAA jS J_ûA J . L1i_ 3 J (UnCUttSblG) £ 5 J J J-J 1_J (jLlLo 4_J I aSa jS ^_J l_û J 
(_5 j L ûjûj4_j (_£4_aa I jj 4_1 t 4_j 1_S 4 _û j_i 4 _j ^_ja j 4 SS 4__3 j 4 _j ^_û l 3 4_ij 4_j ^_jJjLû ^_^4_j û Jj Lj J 
C(j_jjS4_j ,jjJ4L9 1_j t ö j 4 j 3 1 jjL. û J 1 Aj_j Luj j_j 4_î j 1_£ 4_û j_j 4_j j j_û4_jê . J^jaûAjJ (j (AtOITliSm) ^ja_oja4_j 
the law of ) ^ j û 1 j ö -ij4_j (_£ L_j l_j ûj 1 j j - 3 1 (jj l_j 4 _j 1_j Aj Lj ^4_j 4_^jj_j4_û . (j-3-1 jja. û J 6 j 4 Ln j_j j ûjjj 

.(Inertia 

^ 4_j ^__j Luj Lj ^_S 4_jj j_j_uj__ 3 _j I J ^_j 4_j û j 4_j Lj_j 4_j j-j-j. 3 4_û_j_j 4_S ^ 5 4_j_i j S _ 3 q d_Lj j_uj j 4_j 

( JjJ jS J l_J_uJ_J J Ll) J 4_J V 4_J J 1 ~\ û 4_S 4_J C J-J-3 JJ-l-3 j J.J 4 aA. j 4 3 3 3 J Lû_J 4_J_J l_j ^_Saa j j_j c j_j 4__j j j J j 4_£ 

0 j 4 j 3 1 j S_ 3 1 j jjjL j4_j 1 3 3j_3 L Llj j_j_o4_j1jj 4_j 4_£_j_^4_j 4_S ûjû (j l_j 3 1 0 _ 230)(Aristarchus) 

j û j L 4_j 4_J ^_j û j I Aj 4_j ^_S 4_j 4 L 9 j j-uj c j j_j j Lj û J j Lj 4_9 4_J ^_j lS û j L Lj 4_J c S 3 S 4_j L_j 4_j . I j J 
4_j . 1 J ^ -y 3 j 4 _uj ^.j J j j 4_j j j j j J j^ I Aj 1 ja_S j_A_j L ^_j L 4_J l_a_j L j 4 _uj 4_J ^_j j û j (j j 4 _j_j_uj 

. ûj_j4_j4L9 ^ajûj 4_J jjj cjj-L Lj__lJûJ 4LLLL ^4_J jajajûjS_Î4_S 

4_j (L4_j 4 û j 4_j_j j j_uj û J lAjlSûjj4_S 4_j4_j (JJJÛJ 4_j jLSûJjj 4_j4_j 4(j4_j4_Sjj_i_j ^4_j ^_o l g L 3 4_a_jûj 
4_Î4_ojS ^ o 3 jujjl juj ^j94_jj ^ajûj *. 3 3 \ 3 cjj 4_S ^4_S4_j 4_j c. 33333 j4_j (jûj4_j (jjJÊ 4_j ûjjj 4 Ûj4_j 1 j4_a_j_j 
4_û4_j .ûj_jûjj4_a jj_L (j4_a_JjL. 4__î jjj j-3 1-Sûj Luj4_jî) (j4_aJj_L Löûjj4_jî) . 4_j_j_j 4 o 3 3 (j4_Sûj_j_j_uj4_j 

jjj 4 o 3 3 (j4_SûjjL j4_S4_jûjLj4_jÖ L_j4_j jjL. L Sûj ^ajûj j 4 3 3 * 3 ui lj j4_j j_j 4_Sjj a 3 ^_S_j j L a_j 4_jö 
j4_j jj_j 1 j (jj û j L jLÎ4_j c^_jIj 4__o4_j jj_j4_jî) ^jLjj jj jSj L_uj_j j L . 4_j_j_j Lj4_j_jL ^ S — 1 3 juj 

Li_û 1_S_A_J_Ö 1 AJAJ-uJ 1 J 4_J J_3 J__l_3_3 û J 1 Aj Lû-uJ L ^_jlj4_L 4_J j4_j 1 j_3__3-uj4_J 


^_S_L_3joJ C J J J J ^_S_1_Î4_AjJjL 4_Î 4_AJ^. J l—l 


■Ofn 1 - 1 J - 3 


jljLu^. jLLl_S4LjS Llj cjjj_j4_jö jjS ^_aS_3ja ^j4_94__ujJ 4_9 (j4 L La_j L j^ 9 j_iAj4jA. 1 Aj j_S (jLjj-iL 4J 

(j 4 _j û j_3_uj j 4 _j ~ l 3 Ljjjuj j4_uj 4J j 1_S 4 _j_3_j j_j L ^ 3 j 3 1 jj-j-j ûj4_LL4_j . jj j_j j j— 1 A 4_j 4_j j J jL^jjj j jjj-J 
JÛJ ÛJL ^_S_J_3 _J_uJ_J J_3 J JJJA Aj 4-J^. Ll_j4L 1 Aj 1 iL 3 3 LS 4 3 3*3.u.iS LuJ L 4_î 4 J J_3 Jj^ jL4_!9jj_uJ 


4_î u_S 4_j . j Ijjjjfcj l_S4_j *_S4 _j4Jj4_uj Aj4_j^. j_j Lj4_j ^V4 _j jja4_ö jLjj_û 4 _j ^_jj4_a_jj 1_S (jûj4_j (jljjj 

j L Lli-uj 4_j 4_o 4_j (jj LS t 4_jL Aj 4_j j_j l S 3 4 S 3 1 J L_J J_3 L ^_j l£ 4 _j_j j ja_j 4_J i j j_j û j 4_j j L£ û j LS jJÖ 

. û j û j j_3 û j 4L j l g j (j j Ljj L£ 4J j 1_S L jjL 

4_î jjj L Sûj ^alÎjjL 4_j ^ S 3 ja ^_j 1_S 6 j L j_3_j 4_î jjj cjLSLjL. ^Jjj (j û j 4_j_3JÎ) j j-uj j 4 _uj 4LJj_jV ^4_j 
4J (j C_J 270-341) (Epicurus) (JJJJ jS-_ 3 _ 3 _ 3_3 L_9jJ_uj4_L4_9 4LjJ_û_J j _3 . Jj^ûJ AJ-uj4_3 l LuJ 3 3 ^_S_Î4aL 

L j_3jAA jLSL J_L (j4 L Luj_94L (j 4 Sa jj Ûjj-LL LjaaûJ j4L t jj_j ^j_j_ojj4L 4_j jj ûj4_cl_j_j 
. û J 4_J_3 J-J-uJ 4_J_J (J J 1 J_uJ L (J 1_S 4_J_3A_uJ J J-uJ 4_J (j4L 1_9 j_uj4_J_j4_9 j4_3 ^_3 J J_3 4_Lj jS 4_J J Lû_uJ J J_3 û J Ia^. 

4_J L9jj_û ^-jjja jja 1 j (j j û j L 4_S_jjj^. JjSûJ 4L Aj4_uj4_j ^_j 1_S 4_o j_j 4_j ^ S û4_a. jjj_3_uj_jj4_j 1_jêûjj4_jö 
UJJ 4j4_a (j û j4_j (j ûj Lj û J j L-S 4 j_3 3 j_3 L (jj û j L . ûjjj Lî)4_j£__i_j jj Jj_o ^ 3 A j j j Lla ^_j ^_j 4L 

4_û4_J ^^4_J t(OOSmOS) JJJ Jj 4_S (JûjLjûJ J l û jjjal 3 4 S. 3 3 4J 4 S 3 3jS ^_S_3_C. L jj 4 3 3 3 L9jj_û (_5 Aj 4_J_9 4_J^. 


www.dengekan.com 


Page 28 


| J (GalileO)j^_L_ilS ^_ûûJj4_uJ 1_J 4Ûj4_j_JJJ_^.4_j 1j_îV 4_J J_3 ^_S__3 J L^. J JJ3-3 4-S JJ-J cS4-J 


Tf'J^h 3 

,J-jljJ 4 _j 4 _uJ 3 3 


UH-H J J J ^ V 4_J C (J J J_J L_AJ_3 jS JliJo J J-uJ (_£ ö _J 1_J I J û J (J Lj-j IS 4 . IJ-ul 3 3 4^33 J (J Lû u 4 _J i Ş < 4 j 4_j Aj 4_^j 4_û 
J lS4-S_3 jS 4_S_J JAA ^4_S (jj/ . (J-J-J-J J 1 jS_J _3 4_J 1_OJLO C^J-J ^j Î-UJ-J Ij ^ 5 __1_J ^L_J (jLS4_jjS 4 _S_jjS ^__jjjoa.j_i 
j 4_S4_3 4_JJJ . Ûj4_j Ij-Sû j4_j ^_J_9 Lj ^_J J I J jS (_£J 1 J_3 _uj 4_3 J 1_J_3 lS 4_J_J J J_3_3 6 l_JLJL&4_j 1 J J l_J_3U_uJ_J 1 J (J 23 J__1_J_Û 
j i-j-A 3 S 4_j iL^j 4 _SûJ j _3 ^g-S-j-o j _3 4 _j j4_j Lj ^_jjj^.ûJ L*3 juj Ij S-i 1 3 ^ j4__uj 4 _J ^j__j4_j 4 _j Lj j \ \ \ i_S 4 _jl_jlj 


4_1 j ûj4_j_jj4_j ö Jl!4_û ^1^3 4_j j 4 _uj Lj ^_1jj^.ûJ l 3 ajj 1 j S— 1 1 3 £) j4_uj4_J ^j_j4_j LjjS-jöJ j 4-jIûûJ ^__Î4_jî) 

.(^ 5 jSûj ûjJöj-j Ij (Cyclops) jSjL^. 

4 *3 jj4_j^. g— L& ûjj4_jÎ) . j j_3 4_j ^_jjj_j jlS_j_j La.4_Î4_j^. (jûj4_j JjS!>LS4_j j_j <_S4_j4_S_jj 4_j_Lj4_j^. jJÎ) 1 jûj-j-Î 
^g-û4 ~\ *3 3 J (j4_j4_uJ 4_J .JJ_j4_j ^_JJJ_J 1 j1_JJ_3_9 ^—iLSLujI—J J U9jj_û ^jISLujLj J 1 J_J_J 4_î (JJJJ ^g-S4_J_3j Ij l 3 

^_S4_jûjjLû 4_î j lS 4 j 3 jjj jj_û4_jî) c (j j j_j_3_uj j j_j (Anaximander) j & aj i ^ 3 ^ j \ L j 4 3 1 3 3 3 1 j jjjj 

ö j 4_j_j j J l_j 4_j I jjL j 4_S L^. 1—3 j Lj-L) I J l_j 1 J j 4 _j_û I j 4__j 4_J . û j 4_j_j j 4_S ö J ^_uj_j j_j j j_j J ö j 4 _j_j Lj û j 4 _uj 

l* 3 ji 3 0 0 jj_l (j i_j 538 - 475)(Heraclitus) jjjjILlIS Ijjjö ^_j_jj_ji_j ^jjjj-uj^—L^-i ^S-j^—j l&ûjj 4 _& 

(jljju j ££jS_jûJ ^-Jjûjjlj (jljjjL l_j_iS4_j Lj 1 S 3 3 Lj_j_jûJ (jûj4_j *-Sûj Ljl_S_j jLliûj *— S 4_j ö jj L*)4_J 

. Ljl jû j 


4_î -JJJ L-S_3jS ^j—3 1_S4_9JJ-uj4_Lj 4_9 ^_S 4_J 4_j l_j_J 1_J ji 4_S t(3t0cis) JJ lSj 3 XX) J_j!jJ (JLuJ Lj4_uJ Aj4_J^. 
^—îLSLujLj J cL9JJ_û ^—jLSLujLj (J I J_3_3 4j (J Ll-J J I J 1-JLJA. C J_l_3 I J (jJ-3-3 ^_û 4_J_J_uJ (j4_j4_uJ (JJ 4_J I JJ J û J 
— J Lj_u 1_3_9 J J_û ^_j1_SLuJ_JJ J I J 4_J ^_ûjf4_J t J_3_J_3 J J J J 4_S Lj-uJJJ-uJ ^_J 1_S LuJ 1_J Jûj4_J jljûj4_uJ -ûjS 1 ,L*3 L*)JJ_uJ 
J lj4_J ö J û J-j_3-S 4_J j/ 4_î . ûj4-JÛ J-IJ^J I JJA. ^4_J û J J_3_3_ujjj. ” jSj Lj J <_S_J I J j-3 ^__1JA. 4_S_Lû J I Jl Jjj. ^-uJ-J-J Lj_uJ <_ Sûj 

j4_J >. 3 3 3 û J JJ-J I J (J 1—3 J ÛJ 1_J J 4 jS û 4 4_ijJ_uJ ^__3 LuJ 1_3 ^-ÛJ-LJ 4-J (J 1 1_3 1_S4_J_3J 1_JJ_3_9 4 _uJ_3_uJ J J_3 Lj LS (j4_ 3JJJ 

^g.j ^.4 S 1 û L* 3 3 3 ö ö (jjj_i_3 lS 4_j LiS £g__i 4 S ^ j-3 4_j (JJJJ I J 4 __j Ijj_j j4_J Lj 4_j l_j 4_j . j_j jjj_j j 4 _S 4 _j 4_jûj_i_uj 


tLjjjj. (_£jLaj 4 _j 4 ' 

^Sujjûj-jj j 4 _uj 4 _J 


j4_S_j 




4_jl_jl_ujl_j ^4_j ^_S_j_9 I j_j 4_î j_3_uj Lj (jûj4_j j_j c jj jLSLujLj 

4_S ^_j 4_j 4_S_Lij (Asteroid) <_Sjjj^_j ^_Sjj 4 S ^_S 4 -jöj V* 3 xxi 4 _j 

.^Jj ^_3 (Elliptic^^^ Sij ^ 


. j j_3 ^IjûJj4_j 4_j4_uj j_3 Aj4_^l jj <_S_jjS j I j J ^_j iS û Aj 4_û j_i_j j4_uj 4_J (j4_S4_j_3j4_S_3j 1_S 4_j j_3_uj_j J3 1 j_3 ^4_j 
T homas ) jjj l_j j_jS Lj (jjj Lû J_J Lj ö j 4 _uj ^-aj L L1uj_j jS ^_S_i_9 j j_uj 4 Lj 4_9 I Aji 4_j û j_j Lj-uj (j 4_j 4 _uj 4_î 

. 4_j4_ö ^_jjjj 1 4 jjL l* 3 j *3 j <\ 14 j.xi 3 3 (jûj4_j jj LjjSjûj ^_S_î4_S ûajj ^4_J (j 1 274“ 1 225)(Apuinas 

4_j j_j j4_SûJ ^-j Lj jS 4_j ûj4_j_uj4_j4_û4_j jS_Î4_j l_j ûjjjL 4_Î [ j l_S 4_j L_iS ^_j 4_j4_j] 4_jjjj (j j_j_j_uj j j_j 

(^__3 Lj jS 4_J ÛJÛj4_J ^_jLûj4_9 (_J jJÖ 4-J Lj-uJJJ-uJ ^-S-LJ-uJ JJ_û4_Ê 4_S 4_j4_û ^_JJJ_J Lj 4_û— 3_Î_J JJJ ^-S_3-uj4_S 

. j 4 _Sû A 


4 J cjLj^- cjSJjS. û'jjjSû 


4_j 1 i_ij l_jjj_uj_s4 i 4 i4_J 4_J_i_s j4 i j4 ilS4S_ijS ^_ijS ^S4 i4 il_uj_s4 i OydOpS ■' <j K >1 . 

{(jSûj-Sjûj} . ûjj_j4_s5 I Aj Ij4j^j l_j 
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jjLL&jj ^jLiLûJLj ^_Sj Lj j Ll 4 _j uj Lj ö j j II j-j A-j I Jlû 4_j û j-j LLî (j4_L4_uj 4j jj I j J jj4_j Lj4_j 

j j iui 4^ 1 1 ^_luj4»_& j l£ûj Luj4_û jj_j i j (JjûjLj (^) 1 630 _ 1 57 1 )( Johsnnos Koplor)j4 Li iS 

. j4_SûAj_3 ^ Jjuj4_A ûj4_j1_jj_lj l£3-& 3 J 4_I jj^. ^LiLSLujLj j_j 4-j 4_Û j Lxjj l î L’ijJ^ 

(j û j 4_1 1 aS_j û j 4_S 1 4_j ûj4 " .uj-j 4_] ^ Luj4_î4_o 4_j4_jö L lÛjjj-uj ^_j 1_S Luj Lj j4_uj 4_1 ^jûjLj 4_Sjj_i_j j4_j 
? (J 4_S û J j LLs ö j (j 4-JÎ) 4_j û j_luj_o 4_j LIlL) j j-uj ^_j l£ Luj Lj ^ j ja. j-j . 4_j jS ^_o û J j 4 _uj û j 4 _j J jS j-j_j 

CJj^ÛJ (j4_jlj4_J ^_J 4_J 1 J 4-J-J J JJ-J 0-S_J_uj4_S J LuJJj 4_J ? JJJJ_uJÛ Jl] 4_Û jjj^. 4_J 1 JJ jiLj 4 _j1jj_jûJ IaS^IS<U 
(-5 j Loj 4_j j j j j ^_j 1 j-J-J . û Aj 4_j j 1_S û j 4_j J )jS_j_9 Lj j 4_uj 4_! l î j 1 j j j_j 4_j û j 4_j j Lj j û j Lj 

t û J Lû J JJ û J Lû-JJÎ) 4_J JJ-uJJJ-J j4_cLj-J .JJJ (J IjS JJJ (J 1—LJ 1 J_û 4_J 1 jj jS ^-OÛJj^-uJ 4_J L 3 J 1 J-J j4-JÖ 

(-LljL 6 L-i .1 1 J 700 ^jJLuJ J_J Ûj4_J_3j4_£ûJ (_5 4-J û J J J_Lû ÛJJ-J J LjUJ jS JJJ 4L 1 0-S-J 3 -j)-^*lL I J--J--J _5"f 

S û 4_^. . LLLL i j Ljö jjJÎ) 4_j ^-Sj j 1 j-û Lj ^_j Jî jJL-uj j j J j û j 4 _j J Lj û j j 4_s j j j ^-S_i j Lj_j 4-jê j LS 4__lj Aj î & 
j LujS 4_j j öj lj4 Luuj 6 J Ijî)ûjj4-JÖ .jjj4_j j L_lj j jj ^4-jûj_jI_j j4Lj4_uj Lj ljLLuj j <_j4_j^.j_o j_j ûjIjS-jjjS 
. JJJ_j4_j ^4 _jûjjLuj j4_j4_uJ jjjj Lj JjLûjûJ jLj4_Sjjx j4_1 1j_lûjj 1_S j4-J JjjLLj 

jLî4_uj4_Lj4_j ^ûJj4_j 4_1 4_S lj. î ö J4_j 1 Aj JjSj Lûj4_j j 4_j 1 j_lj 4_1 ^_j_9jS j_luj.jj4_j c j Lj^.4_û4_&4_j 

Lj-UJ_3J_LJ 4_J (j4_jl_J_uJ ^4 j 4_S_JJJ^. 6 J l^-j-3-l4_g_jJ J 1_J JJL-3 4_J ^ 5 _û4_&j4_J IjSûJ J JJJ_3_3 _uj4_Jj4_J 1j1_JJ_3_9 

Aj_î_j ûj4_j jLl j^4j 4_S l_j I A 4_j l_L_i_i-u_j-j j_j j4_j j4^_j 4J (jj_k ^jLjj-jj jj_ujjj4_j 1 Jj4_j_o 1j4_j 4_J . ^Lj|jûJ4Lj 
£j_j (j^JûJjjj (Jûj1jj-uj j4_j jj-3 j L S 4 Lo j j 1_S jJÖ j4_uj 4_î ^ L 4_^. j ^_ujj_3ûj1j ^_jLS4LiSl_9 j4_j . jj jj 
LS 4_û l 3 4_J l S 3 3 1_S . Lj L£u J LS J_3 J_3_û 4_S J 1_S 4__L_3_ujj I J û J I Jj J J 3 J ^ ^ -j) J J 4_uJ 4_î (J û J 4_J 

Lj 1 SÖ û J J— 3-uJJ J 4_J ( Lj LS_1 J l—J— 3-uJ J_3 J l-J^. 1 jS ö ö 4_j j öûjûj jjj jj_j4_i) 

j jj 4 \ Lj 4_î 1 j 4_j jj 1 ) ^ 4_j 4_j Lj_ 3 j 1 xjS 1 j ^4_j ^Sf4_j .JjSûJ jLS^LoISLj j4_uj 4_1 ^g_3j 1 ajS Lj^. 
c4_jljjj J J J J Ûj4 3 LLujIj 4_1 4_S 4_J_J J J_3_3 Aj4_J^. JJj4_j L S *3 3 J-S . ûj4_JjSû J4_j jl_jS4_J (_S4_J J4-S4J jl_S4_J_uJ 
. Ljj_j_Lg_j j LS 4 L'i j S 4_j IL jS (jûj4_j j_i jjjûj ^.jjLSjljjS <_SLAj4_jî) LjLjîjûj j4_1 

j l_j 4_S 4 _j_j 1 j-u^. ö j 4_j_j û J j 4_j l S 3 3 LS jLS 4_uo j jJ 9 4_j 4 Li t Lj jSj û J 4_î jj^. ö j Lj j û J (j 4_S 4 _j_j j j_i_j 4_j j j_oj j_j 

^_j 1_S 4_1 jLS4_j4_j ^j4 L ijjj 4 3 3 '*3 j_j lj j4_j ^_j J jS 4L9 j j-uj j_i ,ûAj4_j j Lj-j 1-S 4 L’i 3 S j4_uj4_1 jûjj-j4Li 
û j 4_j_j û J j 4 _j l S 3 3 1_S j LS 4_j 4_j - jjS L1 i_uj j j J j ö j IL ^S VL 1 ^ ^ jj Lj LS ö ö ö Lj j j 1-j-j 1 j^ 3 1 j ö j 4-jjjjj 4_j 

4_S (j4 3 3 **3 x*j j j_uj 4_jj jLj j4_j j_i ûj4LîLj4.S 3 ^ jl_L) 4_j 4 3 j l jl_ij4_j^.j 4 _j4_û (ACCOlOfOtiOn) jLjjljjlL 
v^_j 4_j4_j 4_j IL 4_olj4_c ^_S_Î4 jL. l S 3 Aj4_& <j4l9 jj-uj j_j jjj jj 4_o4_j 1 jjj_o4_j 4_J 4_j j_j . j_3Û J j-i S j j 
2jJj_i 3 ^jlj 3 ^g-j LŞ 4 3 3*3 3 iLjj — 3 LjLS (j4_jjjj jL_ujjj4_j ^_j l_S4_j_3j j_iL ^jûj4j ^jljLj .LLLSûj jLS4LLiS 
DjLjjjj j4_uj 4_3 j LuJ 2000 jlj4_& J J J (j4_SjJJ ^_J 1_S 4_J_jL_uJ_J I J 4 3 3 .3 1 JJ-3-3 4 û J 4_Lo4_l L^. ^4_J 4 J J J_3 

•0333 J'j 


jjjJj4_S j jj I j_i_i_3 4_S jjjj4_j ûjûjLj j4_j j4_S4_J j_il_JÎ) I aS_i jS ^_j 1_S 4_j Lj_uj_j jS j!jJ4_j j4_j|j4_j 
J 9 j j_û 4_S J jS ÛJ j 1 3 Li 3 ö j 4_j ^__j_j 4-j I j J Ljö ö j j 4_jî) . i_j_j j_j ûû û j_j j ‘J- 3 û j 4 o ^ j_u ^_j_uj j j-uj Luj Lj j 4_j V 4-J 
^_jJÎ) IaL-ujIjûjILi ^_j 1_S 4_j 4 _uj ^jûjLo 4_î . ^_j4_j IaLjjJj 4-S jl_l4_î ^-jjLILuj ^_Ş 4_j 4 S j 1 J4_ljj Jj4_S ^4_î 
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(j4 £ja.j_l Lk jjjJj4_S (jL4_jjl_jö ^_j4_j!_j 4jj_j4_j ^g_ljj_j ^g__i_94^ujj4_9 j LUi jS ^ Sj aILuj jluj 4 Iuli4_^. 

lLluJJJ-uJ ^g_3 1_S û Jj 1_1 4 j4_uJ 4j (J û J 4_j AJ_J JjL 4 _J_uJ_jLuJ ^g_$4_J 6j-l JuJ 4_J J JJ M 3 Lj 4 4_j1JjjL ^g_J JljiLj_Jj 1 J 

Bishop Tempier of Paris jjj_3 j Lj j j_lj_û_lj 4 _Lo 4_!9 j 1277 ^g_JLuj 4 _J I JL_l_lj_uj lj4_j cJjiiûJ4_l 
219 4 _J ^LLLLuj-jJ i JjS û 4 _jj^. 4 _j_jj^. (POpe John 11 ) (ûj_jLj ^g—jjj^. LjLj) J LS 4_1 1 _û j 4_9 Ia^jI^U 

ûj 4 _j l S 3 j- 9 I J4_j Ij 4 _j j-3-3 4 J . jj_jJj^ Jij4_jj_3j jljSûJ jLoj 4 _j j 1 j Lj 4_j 4_S heresy j_ 9 jS J 4 _Î 4 _sö 

4 ul lS Ij.^k 1J 4_uJ . L& û J (_£ J J L 9 (_£ AJ û J 1 J JjL j_3 4_J û J 4_j_3 J j J l S 3 J 4_L Lll_uj J J_uJ ^g_J iS LuJ 1_3 4_J J J J_3 J û J 1_J 4 
^ AJ û 3 3 L_S_J_J 1_S C J J_û ûj4_j_jjûj ^g— 3 Lj S ul 3 S ^jLujLj ^g__J J 4_S_J J l_S (JjJÖ 4_J J_3 1 J J L > 1 1— û J_l4_^. JJJ^. l_3 l_3 4_£ 

. LLjjj 1 Jj4_uj4_j 4_S 4_S_uj jS 



CiLo l_S4_j ^4_S4_j4_S4_Lû4_û ^__û_S j-jl. ^g__j 1 j_j j J 4_j 
4_j Lûj 4_S j 4_î_j l 5 4_1 j JJ j j 4 _j jj_ 3 j 4_j ^ j j_j j-3-S 


Lllj ^4_S4_i j4_Llj_S 4_j4_1 1 j 4 î . LIlj j 4_S û J j ö 4 1 Jlû 4_j û a!9 4_j^. ^j4_j4__uj 4_J l jLojj-uj ^.jLSLujLj ^g__j j_j ^g_S_û4_j^. 

L_Sûj ^V4_J . L 3 3 3 3 Aj4 S 3 3 J 1_S LuJ 1_J 4_! ^ - U>) 1—3 4_J ££J_J (j, Uj>M lj 4_J J Jj^L_uj4_JÖ ^g_ÛJ_l_J ^g__Lj4_J Lj_J_JJJ_l 

-1642)j_Li_Jli .b û J4_j j4_j j 1_S 4_j_i L j j_i_9 4_j4_j jj ^g_j 1 j4_S_j Lj_S 4_î ^g_j_uJÛJ l 3 iu 3 & j4_i JjS_jLû_ujLj 
ûjlS L_S_3JJ 4 J L_Sûj) l 3 3 d) û j4_l jl_S4_J jLujLj ^g_ÛJ_LJ 1 4_1_J 1_S 4__L_LJ_uJ_3 1 J ö J 1_S (j4_Jjjj 4_J (j 1564 
4_î ^jûJj4_i l 1_1 jl_j LILlj Llj_Ö j1_S4_j ^jLujLj 4_Ljj J L^.4_û4_jÖ4_j c ( LlLj j 4_S û J j û J 1 JL_i_l 1_S ö j 1 j JjjSj û j 
4_S û j j J j^ j 1_S 4 \ 3 3 jS 4_j_j_uj_j_jj : j 4_î ^g-jj iSL-uj-j Ijöûjj4_jö c IûV jLSLujLj 4_î _jjj ^-S_jJ4_û jS j4_uj 


4_J_J Aj û J_l_3 J 4_J J û J 4_1_J J J J J_3 4—3 û J 4_j_l J_J J_J (jiJ_LJ_uJ_3 1 J 3 l_ûl_3 J 4LLuJ_l 1 J (J 4_J 1_J (J_3_LJ_J 

(j 1 596- 1 650)(Descartes) LLj i_Sj j 4 _j_lj ^V 4 _i 64 _j 4 _jö jL_ 3 _jjj_j l.iii_S 4 _j_jLjj_ 3_9 ûjjLj jijj_i 4 J 

LLu J. 3 3 (Jûj4_J L_Sûj 4jS 4 _Îj_ÛJJ_9 ^g__3 J J J 4_J J ^g_J_JJJj4_J ^g_J_uJJJ-uJ (^.jLSLujLj ^g_S_û4_J^. JJJ (JJj4_S ^4_S4_J 

j4_S_iL 4_û_lj 
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(Mass)^ l ILujj Li ^_JJ J 4_^S 4_J J 4.J ^-J-3 4_J £g_J û J J iS 4 _lj Lj j_j_9 ö 1_j J j j_o 4_jfc j j-i lj c5U ^ 3 L- 3 Ljj ^ -3 ^ 
Cj4_îjJ^. ^_1 [S LuJ Lj A_î lS_3 1_J J 1_J 4_3 ^jLujLj £^_uJ ^—3 I J ÛJJ LûJ 4__9 J_Jj4_î 4_£ JJJ^J 4_!9jJ_uJ cjlS4_5sjJ_J 

; JJÛ J L_^JJ iS JJ_o4_JÖ J J-^JJJ J_uJ JJ-O A-JÊ J_3 Lll_uJJJ_uJ j4_j 1_3 LuJ 1_3 ^4_J J Aj l_û_]4__uJ Lj J l_5Lî J . j I Ajj j_jj 

CjLjLo 4 _j 4_j Lj Luj Lj ^4__j j_j jLS4_£jjj 4_j4_j ^_l^.4_£_Lo 4.S û j j J j£ jöj^—j ^_ujL_j ^_ljjjj4_j 1_j!) ö j j 4_jî) 
4j^. j 4__o û j Lj_lJ j Lo j l_j 4 _û_j_j l j. aj.i j j c 4 _j_uj j 4_j ^ n 1 ijS A_J 1.JÖ û j j 4_j& . A_j 4_JÎ) j Lj ö j A_j J jS j_lj 4_lj_j ö j A_j 

■j j/; jiL (Initial condition) jL£4jjL;ûj<uj 

^^—i I jj 6 J) <L9jj_o 4 jj \ ) I A^jj Luj jj L_i j4_j!) cjLjûj^Luj AJ LjLSöJ a 3-ujj.uj ^jL. j A 4_J jjLj 4_j 1 j A_j Jj£_j_uj ^4__j 

(jj-jjjj-uj 3 L^ LuJ 1_J . Lj_J J AJ_J_3 ^_3 \S 4_J_J Lj ö J 4_uJ L^j4_0 A_J L Si. 3 14-0 jS (__£j_3 L^ 4 jj L^_J 4 _OJ_uJ_3_uJ ^-JJJ-LuJJJ 

^g-j J jlj 1 j'l 3 *3 ” Ulûû ^—3 ^VLj . jj l_Sû j4_jj4_S jjl_S ^jl J J-J J A_LJJ 4_J AJ-uJ-J-uJ ‘Û^ û J CJ 1 JUJ. 3 j 3 J ö ö û J 4_J 
jA_j4_j 4_jjj_o_j j_j . jjj j^_j ^UU Lj J 4_S 4__oj_uj_3_uj c5^j-L:4_j jjjj^Lj j L^ û j I j£j j l_i J 4 _jj Lj ûj4__uj 4j^j4_o 

^jj 4_j jjj jjj ö ö c5 J 4_iL_i j 3 4j 4 j-Sj U ^ ^-- 3 ^- 3 J j-o 4 _jö l_£ û j jj^ j 4_j_uj 1 j 1 û j_9_uj l£ 4_J l \ j jj j_^ 

^jlSAj 4 _£ûjjjS j4_j4_j jjjjûJ jIjLjjl ^jjljA-j 4_j 4_S4_ol_Sl_j ^V4j ijjjj-SûJ j-Lfc 3-3 (_5— 3 IS Lj Lj 

jj . jjj j_9j 1 A^ jjj-ojj 1_S 4_J Jj Lo 20 3 1 JJ 4_J J 1—3 û J 4_J_3 JJ_uJ_ 3J JJ_94_j4_j Sl. 3 ]4_j j4__uJ 4_J 1 J J_9_uJ 

cj V J 3 û J lj û J 4_uJ 4_J 4_S 4_ûJ_uJJ_uJ ^jL J J 4_S jjj JJ 1 JJ jjjj ö ö J_3 J_J_L0_3 J l£ 4__J 1_3 JJ_9 ^J iS LuJ Lj j û j 4_J 
JJ jjj JjfLl J û J (__^j4_£ jLSLujLj 4_J ^jjIjjû J Löûjj4_jö) ÛJJJ JJJL I Aj I jiL_ij Lj J ^jjLS 4_J ^4^ 

. ( 6 j 4_jj jjj j 4 _aj ûj I j J jûj4_j jjlS 4_S l ^ j ajl j_j j j_o 

jj jjj 1 jjjj 4_J jjj^jjjj^. ijj_jjjj-uj ^_jISLujLj ^jjjj jûjLjjûJ jL^Ijjjjj ^5 û j 4j i J jSLi û j jj 4_j 
jjj j Ijj ö ö 1 J jjL jj jl£jj ^jj 3 * 333 jjxjjj J lj4_jl_jl_ujLj ^4_j j4jS4-î I Ji jjL ^ jjj j_a j ^_!i Aj IjUj jj 
V 4_j i jjj j jjj ^j j ^UU- 3 L5 - 3 ^ ^Ljjj -^t 3-3 U ^ -3 u 4 jj j ^ 3 ^U 1- 3 ‘ 3 j ^jj j 4_j^. j ^jjj 1 j Ljj 4_j 

jjj I jj û jjjjjj-uj ^_j 1_S Lj Lj jjjj 1 jj ö ö 1 j jjL jjj 1 j cUu Lj j 4_j ■ jjL j jjj LLjjju-uo ^_j \S Luj Lj jjjj 1 jj l_j 
4 __o_jj 4_£ Jj 1 jj_Î4_jî) cU^Lj Lj Luj Lj j4_j 1 ûjjL . 4_jjj 1 Aj-uj ö J4_j ^jISLujLj ^j Jj 1 jj_Î4_j!) ^V4j jjl_£j 
,4_j4__û j 1 —lj 1_^_ojj 4.S j-^ 4_j Luj Lj 4_J4__ojS l_jj4_j 4 _£j jj^. cjj4_SûJ ^j4_j cj4_j4j j4_j^_j4_jjj_ujû J 

j4jiljLSj_& j4_j jjjL^jJ ^^4—3 . jjjj I J jjL ^_j l_S4_j V4 -jjû J j 4__uj jj ^jjjjAjjûû jjj-A. ö Jöj4_j 4 __o4_j 

CJ jjL 4_£ j Aj ö j 1 û jjL cU û j û j û Ajj ûj j 1 J 4j 4_^j jj^. jjj jS l_j 1 Ajj j L-3JJ L£j 1 j jj J ^ Luj Lj 4_S û j 4-J 1 3 3 ^ û A 

4_j^. j 4 js ^j_j 4-J 1 3 ju 3 & I A jjj i ^ jjj 1 A I j jjj j^ ö ö 4 4_j 1 j jj (_ 3 j 1 j ö j 4_j j 4_j 4 _j c 4 _j_uj j j-uj ^j û j l_j 

jjjl£j J ^V4 _j 4 jjl£j jj_ujjjA j Ij 1 3 ^^-Sjjl^jJL 4_j4__ojS 4 _j4_jÎ) cU4— S Lo j4_j 4 4 *uj4_j 1j ^_j 1_S4 jj Lj Ûj4^j 

L Si. 1JJJL j4_JÎ)4j lAjjjJj4_S c^LjÛj4_uJ 4J ûJjLo ^ 3 * 3 jud JJ jj JAJ û J j4j . Jj^ûJ Jj4_o4_J 4J ^_lJj^j 

jjj l£j A 4 ö J 4_jjj JJ V J 4_J . ^ A 3 J Lû l **3 aJ 3 3 J ^L° 4-J J J_ 3 û A jj_uJ J J A J 4_JÎ) (.^33 l 0 J jj iS ^__ 3_3 4_J jj__3J J JJ 
ûjjj^Lj j jjL^ûJ jj) 3 ö jj 4jS ^—i-uj j j A çj4_j 1 g j ^4_j ^jjj 1 j 4_S j4-U) 1 J jjL. j jj J jj ûj4_j cU^^n 3 

■ jj jjj 0^3 3 ~\ l_jj4_j 4_J 4JJJ çjj 1 Jj4 3~3 JÛÛ ^__3jlj4_j 4_J 
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jajaa . Ija 1 J ûj ( j 1 643 ” 1 727 ) jajaa l ^ui n (jA_j V 4j ( ûj4_ljj Ij l i ~\ ^J Aj4_û 4_j) 4__o4_j jû j_j_ujj Lê 
(J j—3JÎ) (jLujl_3 J j4jjA. jLujIa 4ÛjLuj1_3 ^_uJ j4_AAj 4_J ^gAA-AA I J J LuJ 1 a ^gAJA ^ Si. û 4-_2J JJJ 4_uj4_£ j4_j 
^ g-A û J 4_j J JA_Û JA J Jj4_3 J J L^ jJÎ) l_^ÛJj4_JÖ C J iSûj Luj4_JÎ) J lAjL J ^gAJÛJ jj4_jIjj_uj j_j 4.S jJj£LL£ 

. j j j4Lsjj_uj j i_lj_ö 1 j ^_jISi_3jû4 j j Lj (Tides) jj4_û j jj4_a. 


û j û j 4 _j ^a l£ û j j 4 j_lj 4J 4 1 Aj_j j L$j_lj j 4_Aj_j_j 1 J l_Lj Aj 4_jö j 4 _a 4.J j 1 3jg 3 1 J j 4_j (_j 4_j IaaSj 1_JÎ) j 4_J l_5Lj j_j 

J_3_3 I J_J J 1) Lû-Jj 1—3 1—3 4 L ^ 3 J L_OJ V 4—3 L_£__3aL^ . ö J 4_L_J J_3 jS ö J I Aj 4_L I J 4L JjJ 4_£ J J_3 4_JÊ 1_J J J J I J_uJ 1_J I J 

j jja n .1 1 j_j j LIlj j 4_lj (__^ 4_lj j Lj j_j_S j Lj Lj L^ û 4 jaa I J7 3 ^ ^ 3 1 î î û ja ja *• ^ 3 j 1_3 j I Aj 4_j j L_j Lj LS ö J 
4_j Luj-iS j IjÎ) j 4_J j_j_3 L1 l_3_jûJ cjjAAA j4_£ûjL_û jja. j (MarS)^_jj<Lû (JûjLuj4_jö j4__uj 4_j l£û J l_^a^4_aj_û 

^4-jjLj^ (Alexander Pope) jû^llAI J4_j l_3 L_3 J_3 _cLuJ (__£ûjj4_JÖ . Ûj4_jL^_3 


ö J 4_j J J_3 I J A J LLj I AJ_L^_J J 1_J 4_J Lll_L J J-uJ iS LuJ 1_J J LIlLj J J-uJ 

. ûj4LjJ-J Vlj (J 1—3 J J_û 4_JÖ ! J j£ (J_JJ_LJ 4 J ^AJÛ J I J JJA. 


^gAA 3 jj£_jj j4_uj4_J (jAj4_j 4_S4_jLuj_jj 4j4__ûjS tLlsLjjj-uj (jLujLj j-jJû4 j L^ Lj I j (j4_3jjj I J 4 __û û 4 j 4__uj ^4_J 
4__û_j_j 4L3jj_û_3 j_j -jjjûJ 4_£jj_j4_JÎi ^g_jA.j4__ûjj4_jîi 4.J j_j j j j A jl j-uj-lj 1-^4 \ \ \ \ lj j j iS û j I j__l_lj 4_J_uj 

I AJ Lû 4_j I J J J ^g_3 1_J J LJ 1—3—3 1—3 4—3 JJ_û4_JÎ) 4_J i û J 4_j V 4-JÎ) J JJA 4_J JJ_L 3_J 1—0. Î4_JÎ) 3 J 4__uJ (__^_JJJJ JJ_û4_JÎ) 

4_î 4_£ 4_j j j_j jjaLi^ 4__û 4_j b j 4_j_j_j û J j j 4_j û j 4_j V 4__& j J j 4J 4_L1 j_û 4_j2) j jL. Luj Lj (j û j_j j^ 4_j t j_j û 4 û J 

^AJJAuLLJ J û J 4_j_J J^_J_J_9 l_j jj^AÛJ J Lj-JjSûJ JJjL 3_J 1—0. Î4__& J_3 4__û_J_J LJJAJbJ ^g_3 L^ û J J J_3_uJ (J 6 J û J û J 

j_ujûj 4_j 4_aj Lû j 4_9 ^4_j ^g_j lS û j 4 L j_3_3_û j^ L ^ûj 4_j 4_j_uj j ûj ûj_1_l£4_j V 4_J . Lj_j j£_j j_j ^-aö aIlja Lj 

4_j 4_jî) û j 4.S 4 _a_j Lû j 4-9 j Lj 3 LS û j 4j ijaa û j £ 4_> ^g-jAjûjLu l_jj4_j 4_j 4 __û4_a 4_£_j j_a. 4_i_jj (— _J_uJ J J_uJ ^LL 

j4_JÎ) ^g_3jS (jj— 3— 3 J— 3 (Jj4_jj_l_3_ûjS ^ 4_S 4_A_J Lû J 4-9 j4_^4_J (AAJ^A Ij 3 LAJ-uJ L-3 4 -û4_3 j4__uj4J LIljja I ja l_j 


. (.333 b J JJ û J 

4_J J l£ 4— 9 J J_uJ 4__î— 3 4 Q 4 -£_J_î 4 ( 1 ( (_A_uJ J J_uJ ^LL " ^g-û JAA 4_J (jj û J 1—3 4__uJ J Lû 4_j l_j JA J J_û 3—3-uJA 4_AAA 

4 4_j J J_ûA J— 3 . Lj Lö û J I AJ 1 a JAA 4—3 J— 3_uJ— 3— 3 4-S û JA-Lû û J 4_J J J J 4_S û J l 3 uJ JA 4 ö J J J j£ J L_l_uJ 1—3 ^g_3 JA J J 

4 _j j 4 _£ûjaa jjaJLj ^g_^ 4 _ijS jj_û 4 _jî) j 4 _i_ujj c(John W. Oarroll) (Jjjis jaJaûj jjlj ^jj-^^—îa^-s 

k ^ 3 I 3 Lû 4_î J 1_3 4_S û JAA J L5s û 235 ” 4 _ja_û J-lj I jja 4_i jS j j_û 4_jÎ) j 4_j_uj j (J 4_S 4_J ûja_û 4_£ (Ja Lû (_S 4_j 
4_J ^g_ 1A jj-î 1—3 J J^ 4^ (. j 3 î ÛJ J l A 3J I AJ l g J 4__î J l û 3 *3 3 3 ö J 4_j J jiL_3_9 l_j 4—3 J û J 4_J . J j£ J J J I J 4_J û JA_Û 4_£ 

l 3 i’l 3 & 4__û_3A ^ V 4—3 . L 3 3 3 l_j ^g_3 J JA J_lSj 4__û JAA 1— Î_j_î J J J J j j£a û J 4 4 3 3 3 ^g_3 J JA (Ja l_û L_^ 4—3 J û JAA 

.LjAjjLllj 1— uj 1_3 4_j 4 __û4_a 4aja j4aÎ) 4 Ll jl__ 3 LjHjûJ 4__û4_j LIa ja ^ Î4 3 jLû ja 4 3 3*3 j Lû^4— 34 a. Î4_j 
û ja_û 4_£ (. ^ 3 1 3 Lû 4_J j 1_3 4_£ û jaa j iS û 235 ” 4_ja_û j_a_a Ijja 4a j^ J3“° 4a2) j 4_j_uj j û j û jaaS 4a V 4_J 

^_$4ajA J_AJ I J— 3 û 4 ^gAL^Jjl-j jlAj)_L9 J û J Lj J û 4 j4-j l_j_A j4_J ^gAA 4 a . Lj_JA Lj-AJJ-A J 1-A Lj Ljj jS û J 
(jöj4 *3 3 q4_j j jJÎ) 4 a I J4JLL j4_Î cLjL^ûJ 4_l4_S jaIaj ^Jiaa 6 1-j (j4_^ûjaa ^a 235 ^-ûjaaIjja 

Lj4_jl_j4_j ) 4 3 3 3 jL-AJJA 4 '3 Li 4 a j4j J-JA 1 3 *3 î J j-jj I JA û 4 I J ö JA-Î 4 L j j J ö J k ^AA ûj4__L-lSjjlj 

4_j 1 j 1 j l 3 4a4a1a ^4a (ÎL1L£a LIajjJ 4_j|j4j (__S4 a4aIj L1jj4aa l_SaS4a j4_S4a 4a I j-L jjj ^_5Î4 a 1a Ja 1a 
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oS û J J 1_S LuJ Li (J J J J 4 J_J jS_J J ifjlixuS LuJ Lj ö J 


(j4_jl_j_Lj j4_j Lj_lj Lj ijûJûJ 


■ ^ 4_i_î U 3 J L^. ^3 ^0~* C5 - 3 ^ Luj ^ -3 


û LuJ LuJ 


4_J ÖJ Ij_J_uj4_J J Lj J_JÛJj4_S ^_S4 _jLuj1_J 4_J l_S__3-uj4_J 


{ (j-i-9 û Ji} J J J J_3 I J_J ö ö J I J A_J . (J_3 J j-j J û J I J 4_j l S \ \ ) l_OJ Lû 4 ^_LiujS A_J Lll_uj J J-uJ ^_3 1_S LuJ Lj I Jl— 3 J_J ^-J-uJ-J I J 4_î 
jA_$4_j j_jj jljl a 1 4_uj_j öj 4_j Jj £_L9 Lj 4_j ^_j j I j Ljj^. ^_j4_j LIij-jûJ ^V4_j . jj { j^9 4_j} ^_j 4_£_j jj 4_j j Lj 

j-j-jljûJ 4 __oAj A_jjj_û_j j-j 4 jj ^j4_û uSLjAj4_jÎ) ^_j_j 3 ^*lS (jV Lj_j-jA_j jj_l_lj_L1S ^_S4_j ûj_j_Lj4_j 

4-J J l£ 4_j 4_J L-A-J-J 1-S LL 4_J_J 1_J 4_J 4 Lll 3 3 I û J 4__uJ A_J J Lj_ 3 J l_S_3 I J J_J Lll 3 3 ö ö J_3 J_LJ ^_J 1_S LuJ Lj I J 4_S J J_J A_JÖ 4_J 
^—jLSLujLj 4_û_ 3_3 l 3 jlîd \ st) JjJ A_J û J_3_uJ_û A.J .Ûj 4_J_3_3ÛJ l 1..3JJ ^ -1 S l_j J J J 3 1 J J 'N 4-J J 1— 3-3 LS4-J_3 IjJL ~\ I j4__îjJ^. 
4_S L_S__3_J LuJ J_J L j4_JÎ) J_J JjjLj JJJ ^-SA-JÛJ-JJ 4_j ^4_S (jV jIj4_j 4_S_jjj^. û j 4_J_J_Î_J_& û J LujLj lSûj J_JJ_J_3 
■ 030— * ^ ^ 4j ^°J 3 ^ -uj ^ -3 3 4 03 J -3-0 j j j ^ . j S l_j j j j ^_j I j_u^. 4_î j LS 4_lj I j_jlj^. 4 j L^ 4_j 4_j 

: jûJû aJ4_JÊ J 4__uJ jl_J_uJJ_3 ^_uJ 4 4_3 I AJ S LuJ l_3 ^_J I J û J_3 Lû J 4-9 J_Jj4_l L 3xl)JJ_uJ j4_S4_J 

? 4_J_JJ^. J LS LuJ Lj (J û J Lj^. J 4__uJ . 1 

? û J-JJ^-C J_û L_SûJ 4 4_j4_JÖ ^_3JJ_J LuJ l_J J_J (jLuJ )l_ujl_jl_j ^-J^.j4_ûjj4_JÎi 1 3 1 3 .2 

?4_j4_jî) j 1 __lj j j_j j_lS_û j_û jLujLj 4_]4_ûj_S l_S 4__j 1__lj4_j 4_j LjLj .3 

ö j 4_j Luj l_j I J jjj. j j 1_S4_9 jj_uj4_Lj 4_9 4jl_Sl_jlj j4__jV4J j I j_j_uj ju Aj4_j^.4_j 4_j 1 S \ ijS ûjLj-ujj-j ^4_j 
^-ûVûj . ûj4_jû j Ij4 ^_j_jj_j_uj_3 J I j_j ^_S 4_j û j-j-uj 4_j j Lj_uj j_3 ^4_S4_j ^_ûVûj . û j I jS j4__uj4_J j1_j4__ujJ9 
j 4_J 4_û 4_j j Lj^.4__û 4_JÖ 4_j . (j I 4 jjL. (_£j 1_S j l_S Luj Lj 4_S jj j_j 6 j 4_j — j_3 j_lj j Ljj LS-j J 4 j_j_LlJ La 4 j 4_J_lj_S 
^-J-L-lS L_S û J 4_j Lû 4_J 4 S . (J_3 J_J_3 I J I 4 JjL. J 4_J 4_J LIluJ J J-uJ ^_3 1_S LuJ 1_J ^_J L_lS 4-S l 1 Ljj ö J 4_J 4_uJ l_j-J_3 
^ 5 _û'Îûj j-J I J j_k ^-j 1 jl \ A)j 1-S 4_j . j L’i \ 4_j <3 J I 4 jjS. 4_j I 4 jj^. ^^.j 4_Lj_lj jS_Î4_L (_S_jAj4_jÎ) jjS ^ Lj aJi iL 
jj_j 4 j i4 -L 3 I 4 jjS. 4 û Vi j4_a4_j 4_jj_j .jjj ^ S j S 4_j 4 _j 4_j4_S4_j_3_j_lg_j (jjjSjJLL l_j_j4_j j1_j_ujj_3 ^4_S4_j 
(J l_S ö J_3_^-C J_û LjLj .Lj_3_3ÛJ Lli-uJ J J J IAxjÛJJJ (JjLj-uJJ-î 4J L_S_3_3 I J_3 4L9 i ö J 4_j l__û J l_J_uJ J_3 ^4_S4-J ^_û V ö J 

?4_j4_jî) (j1_j_jjj_j jLSLujLj 4_1 jûJ4_j 


(_Sûj 4 j__3_uJ_3 J 4_J J (jjjil_94_J . 4_j4_JÖ (jl_Jjjj jş3Q 1 J 1 3 ^ ^ÛJjJ (J J Lij_iJ J_3 ^-ûSfûj (JÛjLjjÛJ (j1_S|jJJ_L_3 
■ 4 \ \ ) ^_3JJ-J jLSLujLj J_J { l 3 IJ. *xl 3 3 } jûj4_J 4_J I J (jLjjûjLj 4 (J jS ^_S_J jS ^_J I J 4_uJ J J_J (J_3 J_3 J I J J l_j 
Lj-uJJjJ ^LISLujLj l_J_j4_J 4_j I J JlL j4_J (jV Lj_J_j4_JÎ) ^ 3 ]_J j 3 3 ^-j-J-j I JJJLJ L S \ S 4-J j4_S4j ^V4_J 
J_3 — Lj-Jj S wl (jl 3 3 (_5ljl4 ö J I J_J JJ_3J_J (_j4_S_Jj 4_î j jS û J I ALj_3_3 1_S (jL_û4_JÎ5 4_î ö j J 4jS 

ûjLjJjJ (J Lj 4 4_Î4_j 4_J jjj J-î LuJ 4_S_uJ J 4_J (J l_J_Lg_J_3 l_j jS 4(jl_S4__ûjJ 4_J_J_uJJjL4_j ^_3 J I J J j-J 

^-jjj-^jj (j4_j Ij4 A J— 3 4_J . I aS_J_3_û jj jj ^LS^-j-jjLj jl_j4j (Croquet)LjjSjjS (jjLj u £ j 4_j ^jSjj S j j 
4_J jLSLujLj Lj_J_J I J— 3 ö ö I 4 JjL 4 ûj4_j4_Sû J J- 1 - 3 lj (J 1-S4-j 1 Luj 3 jS (JJJ_û4_JÖ (j4_S_Jj_3 4Ûj4_jjl_S_jJ 
ÛJ-J. J C J-û 4_î (JJ-LJ (_S 4_J û J L^. J 4_uJ L Sûj (J_j J_LJ Lj4_jl_j4_j . (__L-L_L_L_3_uJ û J I J û J_L_^_C J_û ^_J_uJ 4_J 4__û 
^_3 J jSjLljS (jjjÊ 3 03 (^jSûJ (J LSöj Luj 4_JÊ (j4_S_ljjL JJ_3 I J (J ljJ-3 (jSj-LJ . û J û J jS ö ö 

4_î jlûV J - J J J “ J ^ J .JJ -1 . . ■ ~ ' 3 3 A 3 ÛJÛ^J-3 A<Lj ÛJ l_jJ‘Lj& 
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4__j \/s.\ (jlj4»S4-o LSLj . <’\\ ) ö 4 ^Ljj (jJ4_jl4V ^4 _j LjLS ^g-J i j j_jj 4_i \ " 4_a 44 _Sûjûj-Jj 

^gS-jjL^. Lli i iûJ I û joL ^Lj ij-j .ûjûjûJ A i i jjoL 4j j L j öj 4 11 t ij4_j jj^- J^JJJ 4 SöjLuj4_j& 

4 û J 4_J LS-J-J (_J jjL uS ö j j LS û j ö J-J J J-J 


L 5y 1JJJ j4 »S4_3 4_JÛjIj44_3 ^g-îLuJÛjLS ( ^g_J_3 Lo-uj 1_J (J J_3_0 J_3 L£ ^g—J JjS_Î4»_& JJ-J 1 J (_£j û J 1—3 J*Lj 

Pierre Simon de )jj!>LjV jj jjjSjLo jj-Qj LuJ-jjjj J 1_j^.4_o4_jÎ) 4_j . j 1_S4 _j_jj4_$_3 
(4 3 3 3 LS j û j-j-uj 4_j jL£4_jijV Lj j^-3 û j (ûjIj-ujLj jj IiLj V 4_j ^_j_3jj^ 4_j ( 1 74 9~ 1 82 7 ) ( 1—3 p 1 3 ce 

4_j j_j .ûj4_j_3ûJ ö j Lj j j 4 lAjl_S4_Sjûj 4_1 4jj 4_S4_ ]4_S *— S4 _jj4_uj4_1 j LSûj Luj4_jî) jûj4_j ^-j 1 3 4_1 

J J JJ2k 1 4_3_3 4_J J J J J J 4-S LLuJ 3 3 1_J J ö J 4_J 4_J_J_J_û 4_J ( û J 4_J L_L û 4 L S 3 J J JjL 4_S 4__ûL_uJ_3_uJ 4—3 ö J_3_uJ_û 4_J 

. ^g-J l_î_3 J J_^L_Î 4__0__J__3 J JjL J_S4_J 1 4 jjL ÛJj4jS4_j ^g_3_uJ_3 J_3_3 4 û J JJ J 1—3 J û 4 


ij I j ^jj Luj_ujj j_uj_j ûj L*. ^jj Ljjj ^g_j_jj 4 ö 4 ûj 4_j ^g_j 4 _j jS 4_j 4 _uj 4_S j 4_j o^V 


4J j4_S4_j .ûjlj ^ 

^g_S 4_j Luj 1_j 4_j4__ojS (_5J-Û 4 __j ^g_jjlj4_j 4_j Lj_3jSûJ Lj_j jj 1 jj (JJJ4j 4_S j 4 1 Jj 1 jS_jj 1— 3 J ^g_S_i_jl_S 
j_j l_Sj j_3 Ij^. ^_S_i_Îjj j 6 j_j. j c j-o ^jj4_S4_j 4__û4_j . Lj_j jS_j ^jjl—jJ 4_S û j j J jj I j j ûAj_3-jl_j 4 ûjûjIj4_j 
> j..' ij 6 ( rl RtR rm i n i s m ) ^ . 4 . û j 4 _jS_1jJÎ) lj 1 J jjL 

^g_j 1_S4_S4 _J jS 4J 4_SAS4_j 4_o4_j 1 4-J_L1uj I j 4_î . û j J 4 jS ^j4_J4_ûjj_9 jjIILjV 4S 4^ûjj4 Jj1_j_ujj_3 j_j 4_j_jj_j 
. 4_S_j_ 3 jS 4 jS-uJ Lj 4_j_3_j_S ^ 4_j ^g_j I j-J j 4 4 _j 4—j 4_1 l—i i-uj-j 3j_3 j 4_1 >. S iS 4-j l_3) ö j j 4 _jî) L^j-J ^ Luj-j I j 


L5TT - 


JI J 


: Luj Lj 


ö J J 4_J 4_S C**! 1 I Lj-uJ 1 J L S 1 I 1_S 1_J_3 4_j J 4_S 4_J 4_J_J_J ^g__3_J_uJ_J 1 J LuJ l_J 

4—î ( Nepoleon ) jj_i_i_j i_j 44 _o4_j jj_j1_ ij ^ jujLi j_i .Ljij4_j jûj-j-j ^ ujû j (Superneturel)^ i*Ljj_uj 

. Ûj4_jûjl4 ^g-ûSûj JjJ^LlV . Ûj4_j4_j_jj ^4—3 l 5 Aj-JL JJ 1 J-2l JJ- 3 4_J_3 jjLûJ I J JjL (JJJ^. ÛJ_1 _uJJ_ 3 ^g_uJ^LjV 

ûjj_j4_j ( HypOtheSÎS) 4— j4-j Lû-jjS j4_j ^_j_uj_jj_i_j 4j_3j4_j 


4 1 A_j LS4_j4_j J lLöJJ-û J 1 J_J_3 4_J 4— l4_JÊ cSllj iS J lSjûi I j4_jjjjj4_S ^4_j jl_j 4_î lL9jj_o jûj4_j 1_S j4_î 

4 1 1 I J 1 1— 3 J V jH 4S J J J ■ Lll 1 3 L 3-uJ 1 J Jj1_3_9 J J_û J_J ^ \ LuJ 3 1 J ^—Û J_3_l_3_û J_3_3_3 4 JJ û J-3_uJ J Lû 4_JÎ) 4_J L 1 1 3 ö 4 

^^4—3 LjlSöJ 1 Aj 1-S 4_J_J Lj J-3-9 4_uJ_J_uJ J J_3 j4-uJ 4—3 ^g—J 1 J û J_J Lû J 4_9 ^-J-J-uJ-J 1 J û J_3_l_3_û J_3_J_J 4 4_S (jûj4_î 

^ Luj-jj lL9jj_o jlj4_ 3 ^jlj4_j 4 _S_j jj^. lL9jj_o 3 1_S 4_j j 4_S j_ujL 4»U) 4_J j4_S_j ^jjû44_ j 4— jûj4_J jl_ ij4_j^. 

. 4_j4_jö 1 j lj 


3 1 0 J J lL9jj_û JJJJ J 1 J_3_3 4_J (J.ljLû_Î4_uJ 4ûjû4ljl_3 ^g_J-uJ_3J 4_J J_3 jSj_uJÛ 4 ^g_J-uj4 — j4_û 4_J Lj J 1_S_J J 

lL9JJ_û 4j4— 3 j_ 3_J I J J_l_3 ^g__3_J 4—3 . j4Sl_j 1_JJ_3_9 ^—3 1_S LuJ 1— 3 JJJ-J-J jlj4_J J 4_j4_JÖ 3 J 1 J 1 I 1 A 1 3 J_3_9 

S iLluJ , e 3 LuJ 1_J , , J. S-J-JLJLuJ Lû 4_J 4 S jl_S4_Lo4J 4 J 1— lS J JjJ 4—1 44_Lo4_ 3 J J 4 


jLiS ^V4j 


‘Ufe - 1 J - 3 


‘U“ J u° c 


jjSûj jJ j_j j_3_9 j (enetomy) ^g_jj lS_jj_j 4_î ^jj4_j^. jjj LjjiS_jj .4 n i j 1 S 4 i llo j ij LujL_ j ^g_j4_ji_j 

^jj jJ j lj j_j j 4-1 4 ö j 6 j j— 3 _j j j 4 I , S L’i i o ^ Luj I j û j l_j 4—1 ^g-LLiSj j j i ^gS— Lû 1 Aj 4_j Lj 4L Lj 4_j 


^_j_uj4_j4_û IjûjjJ . ^j ij 4 j4_uj4_j ^jjLjjj c4_l_lj i j_i jj^ >. 1**1 0 4 4_j ^_j_j j j_i ûj l^. t^_jjL^.Li (j4_a4_uU4_s dGtGrminism ~ 

( jLSû jjS JÛJ ) . ‘1 Ij L5 -ö4_ : i_<U4_ji. <^jjjSû4 ^^L-1 ^ûj4L t4 jjj xx ij Ij 


jjLeue 
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333^3 l£J*3^ 


j4_j4_1 LjlS j_j l-^4. \ ujjS l_^Aj (PinG3l Q 1 3 Pl d ) ^g — 3 j 4-jj 4 1 juj 


. û J l_J Lj ^gJ-J_J J (J A J L^. J 4_uJ 4 JJ û A LIluJ J J J 4-Û-J-J ^_J l£ û J 4-j A J^ J_J_J J j_o I J û J jJ J 4_1 



(Jj15o4A 4J IûûjjI Jj 4£ aJJJöû (jlj (j-û 
c ." \\) jjAjj jj j CIujûû Ia-qûjjA 


^j Aj4_j4_j4_a (j4_j 4o4_û j Lo J 1 j Lj ^ Luj-jj 4_û_lj j4_u4_j ?4_j4_û jLjjIjLj ^ Luj_jj L_^_Î4-j. LjLj 
j Lj J I j Lj Luj-jj Lj jliS 4_j j Lj j_j_j LJ3 ^- uj (_5 û j j 4j Lj Lj ? 4_j I Ju j^ 4_J j 1 _j_3 4 jS V Lj j j iS 4 li ö j J 

I 3_j 4_j Lj I_j ? 4_j I Ji 3 ilij-u-j I j (j Lj Lj (j 6 j j jj I j_^. 4J j 4 _j_3_Sj Lo jII j-j 4_j Lo 4_j jj Lj_9 ö j j Lj ? 4_j 4_A 

4_j4_îö (j j_j ? 4_j 1 3 4 £Ö j L^ A j A A j_j_j 1_jj4Lj jLj 4-j4jê jLjjIjLj ^ Lujjj j L^ 4j_j 4_j L_L A_j 4 -j^. 4_ojjjLjjjj 

4 \ j-uLj (jLj Ljj jj ö A jj-o 4_1 uj4L9 l_Ljj L^ c j_j4_û (JaIjLj ^ Ljjj (_jj_j Lj_û 4_j Ûj4_jj4_£j JJJ 4o n 
4_ojS j 4_j (jAjljjAA (j4_j ^^4 j t^jjj Jû J jLûjL^4_1Lû j4_94_j4L9 l_^jj_jjj^.4j Ljj iS ^j4j4_& 

Caenorhabditis ) jui KjiLj jLjIaujA j j ^LSbjiiS^j ^Jjj 4J jû(Round WormJ^^JjjJ 
jj^j4_û 4j4_û (jjj ? û j 1 jS Lj-uj j j a 4_j l_l 959 4 J i_jj4_j 4 _jûjLuj ^_^j j û j 4_j j jj j ö (eleQans 


^jj 4j . jIjjLj4_j j jjj Lj j4j 4jjjj j4j lJûj ^jjûjj-9 ^Lj ^_^4j LjjIiS4j 4_£ ûj4j lS4_jjjj 
Lj Lj Ljjjjjj û aJ4_û <_£jj û j I J jjL Ajjj^. ^ 4j1jjjS4j ^4j 4jjj jLjJ l 3 Li 3 A) j iJ A j 4_j A j£_j_9 l_j j_j I j A 
^a4j j4jJ4jÎ5 LjLj cLIijj4jûJ IjjIiLjlj ^ ^jjLIi (j I j J 4j j Lj j_S-LIûJ ^-ûLS 4(_jIjjL ^_j Aj I Aj_L4j 

? Ljjjjj j l_j A I j Lj ^jjjj 4j j J^ û J 4j Lj jliS 4j 


cjjûJûJ ^g-o l j4j 4-S (j4_jlj_j j4_J 4 j4jÖ j LoLi Jj IjjJ4jö ^iLo 4 ajj jj4_SûJ L1 i-j4jÖ A_j4-j^j4_& 
LjljûJ j Ljjj Ij ^gjj I j j û j û Ajjj ^gj_jj I j ^j [S 4_^J jj 4_j j4_cl_jj j4_j 4-J jLûjIS4 LLj i4 S 3 3 ^^4j 
. 4j L_3_ûjS j Ljj_j_ 9 ^gjl^Ljlj ^-JJ 4 j jLSûj!_j4jî) jûjûjjj <-_5iAjj4-jî) j iS 4 \ \ j I j j û j ö Ajj j 4 jJ 1 JJJJ 
û j 4_j l£ ö J LIuIj-jj 4_û4j (Neuroscience)i Aj Lo û J4 j u4J ^gj-jj I j 4_î j L5Î A j 4_j Jj £ j_ 9 llj jjjjûjLj 
<_^ 4_j Lj iS û A (jj Lî A 4_ûjj ^gj iS Aj lLi_9 Aj 4 _j_j j 4j c Lj L^ A Aj L^ Lj-j i I j ^gj 1_£ Lj Lj (_j-JJ 4j j 1 û Sl jui 3 û 4_£ 

.jaaj (^j-jj LjLj (^ûjajaa (agency ) ^gjLS4_ujijLj (j4_ji_ji_ûj4_9 j4j 


)û ^J-o c_Laj (j4_54_j_3 Ijjj j 4_si_i4j ^_L_i_ojL tj*;jjj4_ii 1 1 1 a_ij 4 ’i u>) jjjLi CaGnorhabditis GlGQans - 

(cjl^û J û J 
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t û j iui\ ijû J û j IjS j-3 (j ^_jj4_Sj4_j_uj4L 4_S jjjjL 4L L£Aj4_& j4_uj4_J û j 4_!ljJ J-S_jJ 4_jjj_û_j j_j 

4_J ûj4_j^. j4_j £jj_j I j_j û J <Jj 1_S j L-JÛ cj4_S 6 j4_j4 \ 3 j l 3 S jJl 1 û û j 4__lj 1_j û j l_S l^JJL^ - " 3 c 5 *LS_jj 4.J l11ljj-SûJ 
^_Juuj4_j4_û 4_J <J1 iJl jjjj-^. 3 ^LLSûjj-J (jl — 3 ^L LS 4-J^. IJ 9 t^L LS 4 "'ulû J (_£j 4_J j_j JlJjjij JJ_ujjjJ I LuJjjk4_j 
1—uj l_j ^_jlj 4_j j Lû_j 1_S û j U-9 û j jj_o4_jÎ5 l-S-lj 1_S 4-j4_jö jIjLj ^ Luj-jj 4_S jj4_S_j jûjLj 4_ujjjI9 . j JjS4 j_j-!s 
S — 1 j - 1 juJ Lo 4_1 J_3 1_J J 4_Û__LJ J l J. JULL ij 4_j_j J l_& ö j 4_j j_j . JJ j J û J l 3 4_j j is 4 __lj Ljj_j_9 

■ ^ 1 1 1 J-J-L^_J Liö 4 ^JÎ) û J 4_j 4 S. JJ û J I J Lj ^ LuJ-JJ J 4_J J_1 û J 


JJ Lj J 4_LuJ J J_uJ ^_J 1_S LuJ Lj ^_J_3 4_J L_llS 1—9 i_S û J 4 L 9 J J_Û J J Ljl 9 û J 4_S J_LJ 1 û J 4_J J 1 J J 1 .iS 3 3 1_S 4_J 
4_J 4_J 1 J 1_J_9 û J ^4_J ^£jSûJ J_J_lJ_ 3 J_3_3 1 J_J û J 4 S 3J jJ 4_J J_3 ^g-S-J-û l l4— 3j4_J <_SûJ l-JÖûjj4_Ê <Lj_3jSûJ 
J JjS 3 IJ-J. jj-g 3_3 I J ÛJ û JjS 4_J ^ V 4_J 4 J_3 j£_J JJ 1_J J J 1 J l 3 JJ 1 J-1 JUJ l_Ê ö JJJ^.4_J J ûj ÛJ jJ Lj j4_S_jj 

4_J 4_SJ J_J 4_j J J_J_I_3 J_3 J J_jJ_3 J_3 J 1 J 1 J 4_& J_J ^_J 1_J û J 4_uJ ^_C l_j jl9 4_J_uJ_J J_LJ 4_j J J-û-J J_3 . 4 3 3 3 J-3-S-Û J_û 
jl_S_J_uJ J 1-S 4 jud 3 S J Lfl 4** 3 3 3 û J JJ 4_j lS_î j_J 4_j j4_J J û J 1 Aj 4_J 4_J l_^ÛJj4_JÖ 4 Ljjj lj_J 1 X9 JJ_Û j4_j_uj4_j^. J l_j 
4 S 1JJJ JJJ-uJ \ q4_j ^_J 1_S 4_J Jjj4_û4_J 4 lLLjÛJ Lj 1_S 4 S 3 1 LuJ J J 3-1—3— 3 Aj4_J^. j4_S_ 3J_3 4_S JJjS-J 


^-J J I J jS 4<L9jJ_û J J 1_J_9 û J ^g-J JjS 3 3 j-J 3 jud 3L-3 J_3 1_JJ_J_9 ^_J 1_S 4-J-J 4 3 3 J 3 3 LuJ 1_J 4_J J_J jS J û jS_î 4_S 4_S_JJJ^. 

iji_S ^_jjj_Lj i j Lj j_ 3_9 4 _j . jjjLûjjûj <_S_l 4 _S (Effective theory)iji_S ^_jjj_Lj 4 _J 4 ^ 1 1 44 3 3 3 

4 J_j_3j!) û û J 1-S 4_J J 1 J_l_3_3 ^-S^-JÛJjLjJ ^_J l_J_Lg_û 4_JÎ) J 4_J J_3 JÛ Jj-Sj-uJ û J û JJ JkJ 1 J-2L j4_J 4 3 3 3 3 J_3 
Jjl_S_3_uJ ^_J Jj J 4_J J_3_3 1 J_3 l_j 4 û 3 3 4_jjJ_û-J j_J . Lj_J jS_3 J 1_S 4 _J_lS û J 4__uJ 4_uJ_3_uJ j J_3 j4l9 jj_uJ Jûj4_±JJ 
ö j 4_j Jj S juI 3 S jj_ui 4 _j ^-jjûj 1_S 4_û j-j 4 _j (J4_S4_J <-_S_3_uj4_S ^_uj4_Î ^_j 1_S4_ûj_j4_j ^ S j lj 1_S 

j 4_S4 _uj 4_S j 1 j_lj 3 Jj S Ll 3 S jjjJÖ j_j_j 1 j_3 û J ^_lSjulS I j_3 ^-S-j-j-uj 4_j 4 _û jj_û4uÎ) j_j ^Sf4_j . j_j4_S_j 
4 L 9 j j_uj 4_S4_!9jj_û jj!j4_j ^.jLj-ujjLj L S û j 4^4_S j4_j 1 j-j_3 l S 3 Aj4_& 4j j_jjSj ûjS_Î4_S 4 _j ^.jjûj 

■ 

4_ûj_j4_j j 4 _S_Ij_j4_j j j Lj_ 9 û j ^_îjj_j_jjS c jj 4—S-j 4J LuLlS j Lö j4_j jj1_Sj-uj j_ulj_jLj ûj-j-uj jLû4_jê4_j 
JJÛAJJJ 4_L4_S l 3 û iS ^£JJ jS û J ^-JLJ 4_S 1 J 1_S ^_S 4_J_J J j_LJ 4L Lû J_LJ 1 J-J 4 û 3 3 ^V4_J . j4_SûJ jLSûjjJLj 
J 1_J_9 û J I Aj LS 4_J_J l 3 û iS 4 S 3 1 J 1_S 4J J JJ^. J 1_S 4_û J_J 4_J J 4_SJ J_J 4Û 1_S û J û J 4-J J 4 J 9 J J-uJ ^ j ul Lj 4_j 
4 û 3 3 1 A^9 j J_û ^j—3 4 J La. 4J . Ll 3 3 4uö û J 4L 1_S 4 S 3. 1 J 1_S ^_J J 1_S û J J J J 4_uJ 4_J J Lû-Sj j 1_S j û J 4 -1 3 3 4 j4_Sû J 
L S l4_S J_LJ J 4 û 3 3 .LjLSûJ J J Lj J J Lû-J 1_S ÛJ Lj_9 ÛJ 4-S Jj4_S_3 J 1_S_3 _uJ 4L LuLlS J l_& J 4_J JJLJ 1 JJ Lj 

j <_j_uj-j j j4_uj 4J ûj4_j_3_îj £1! . ^_J J J_J J | j Lj LuJ-JJ I Aj J 4_1 4_S I J 1_S ^_S 4_J_3 J j_LJ 4j JJ JU û û J û J 

.( PsycholoQy) ^_j-uj Lljjjj û j ^_j_uj_jIj 4 J 4333 3 jj ll 3 3 û û lLxjjj j ûjjj 4 J 4 .S jûjLL 9 ûj j 4 _j 




J 4-J j 4_S 4_1 4 J I J 1_J 3_uJJ J ^ S û 4_^. ^_J_J ‘Lj JJ J I J 1_S ^S 4_J_J J j_3_3 4j 4 3 3 3 3 J— 3 JJ_3_3 J J J_3 1_J ^ 

J l 3 j 3 JJ-uJ L Jûj4_J J_3 4_J 1 Aj> û û J 4_J 4 J ^_J J I J jS J J JJ^. 4_J J JJ^. j4_ S-JJ 4 S 3 14-ÛJ-S L9jj_û 4-S JÛJ 4u4_J 
I Aj 1_S ÛJ 1_J_9 ÛJ 3 ULJ-uJ 3—3 4j (jj^. iL û J_LJ ^_S 4_J û JJ- uJ 4_J Lj_j4L 4_J I J 1_S 4_J_3jj_LJ ^4_J . Ll_JJ_J J_j4-JÎ) 
j4 3 3 ^ 3 3 j4_uj4J J J 3 3 4L 1 J_3 J <jj 1-S j4_jjjj J 1-S û J l_J J_J J J 3 -1 3 û J L_S û J 4_S_JJJ^. ÛJJ-J JJJj4_Sj4_uJ 
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AjSu4_j4_J ju jjjJL) 4_^. j J Lj ^4_j jj \ \ )ö A 4_j4_o4_j _j4_jê 4jujSaA Lj-lj 4_j4_û jj l S jluj 

. 4_j4_ê j 4 _j_j j j Lj 


jj 1— j 4 lLö j j_û <_£j Lj_9 û j j U J J 4 j 4_S ^-u j j_j û j lu^. j 4_j Lj Luj Lj j 4_j Lnl ö A j l û lj j L_luj j_j j-Ju 
L_LujjjJ ^_jjjJj4_S I J jjL û n Ûj4_j i ^4_S4u j j Lj_uj j_j j_j Jj4_S4_oVûj j4_S4u . ju lu l_j _jJj j4_SûJ 
? LIlj juj_l-1 4_jÖ jLSLujLj ûjj_j4_jÎ) j4uu J I j Lj j4_j I J jLl LîLj Lj4_jL4_j û j Lluo j_j ^4u 4 A j j AjS 

4_j jûj4_j j j_j i j jLjjûjLî (Einstsin) ^j_j LluLlj Lî juujjijA ^jjjLSuj (j4_S 4_J jj_)iiL94_jj j Luj_îj4_j 

4.S J LuJ_J J L)_) 4_J 4_£_J JJ^. 4 4__ ) J_3 (JJ 4_Û 4_J 4 6 J J_J 4_JÖ J Lj_) J J_J L LuJ J J-uJ ^U l£ 4_J_J_uJ_j_)J_J 4 ^ JUluJ )J I JLju 

^jjjj 4_J j LS 4 _juu_u j j_uj LuL) ^_S4_J4u^. Aj 4u jlujûjlu I A_uI_S4_uujjA J j4_u4_J ju_uj_)j4_j . (ju ^uSujjJ 
L^ju Ijj (jûj4u £^u (DGfiVO) j_)j_u lu I J £5 jS A A 4_jL)LuL) j4u j jj I ju Luu .jj_j4_jö ûj4_ju£ujjJ 

u_u I )4_! 


? LU l_£ ö J J lu_9 û J J JJ^. Lj-UJJ-U 


j4_SûA jlu_9ûj jjl^. jlSLuuj ju j l a 1 a. 4 S 1 û iS 3 -& 3 (jLS4_j4_j 4.S jjuûj4_j j4_u4_J j-îjjj ^uLujjJ9 

LuL) 4_! jjj j Lu-)j4_j jû j4u (j jJÖ 4u JJJ 4_û4u ? ju jul jLjjjL 4_jL)Luuj ^4u Lj_uûj4u j4_u4_J lu 
j Lu l_S4_j JLj LûJ4_u 1 aSu )4_ J Iul jj_û4_jö 4_J . jjj_^.AAjAA 4_Î4uö LjLS jAujjj 4.S LjLSu j l_S4uuu4u luj_^. 
lAjlS^LuuL. u 1 j Aj4_jAjSj_u j4_u4u jLluû J 4_j4_u j_)Aj4_UL ju jûj4u jljöj4_u cjjju uSJ4_Suu 
^ u V 4_u A A j 3 3 U 1 '.i JU J) 3 1 3 1 LS lu A j 4u Lû j 4_JÖ 4__û 4u j 1 Au j luu_î j jlL 1 ju j A Au 4_j jjj 4_S 4 j j_u ju 
j4_uJ4u j j A j lu 4u j4u ? 4_j ju^. 1 aJ 4 9 ) 9 4ul 4_î ulujj-u 1 IuujLu jAjju j_lu_)j4u )j S. ) 9 

jjLuu j 4u jAj4u <-Söj Jjuulj ^u jS Aj4_jjjj 


A ^ulluj^ jl_j4_î AjIujSIa ^uûj 4u_lj_S ^4u 


jjj 4u lu I j j 4u Lû A j j 4_JÎ) 4 1 A ) ij-u ) I j 
jL4_Lli I A L jujj-u ^uLSLuL) 4_î Aju j c j-û j jAA4u 4.S ^IjLoAjjA jjLluju 4_J L_l_u4u4_SaA 
jLSLuL) j jj^. j 4_j 4u lu j 4u 4 £^_u 3 3 ^u 1_S 4_J j jl9 ö j 1 lujj j 4_u A j 4_j_uj 4_S A A 4_ouu . û j 4u_u Lj 

I A j j_) Lî) I A ^u4u 4_î ulLAj-uuu ^V4u ? j_i_lS_o j_û jLuL) 4_Î4_ûjS Lu4_j jjuu, jjuj jjju ulu j j A 
4u I j j L)j A j L) j I.S l_j I j j 4uu jj j ? ju jS A A 4 J 9 j j-u LIlujj-u ^u 1_S Lu L) jjj^. ju 4.S ö A A j 4u j- 1 - 0 L) 
j4u j j4_j ) ) 4_î jjL4uj4_u 4.S juuSûjAA ^_S_u 4J9l_l9 4u^. j4_j LuSuu Loj Lo jAjAjûaSuAj jLSLuL) 
^_ojj_ 9 j j Lou l_S 4 u_ljuu jj I j_lu 4_J A j 4_ju 4_S A J juu 4_û_ju ^V4u . 4u4_jö ^ujju LSûA jjj4u j4_u 4_S 
I ) ij-u I j 4_î 4_ouu L)L) 4 ju A J ö A u Su j Llu ju j 4_Su 4_j 4_î j Lo j_L 4 4_j Lo j 4u j j j ö A 4_î j 4_j l_Sxi 4u^. j 4u 
? j_)4_Su Ijjj j LS 4 S t ji.ju4_j ^u 4 9 ) 9 4u^. ^ujju 4u jöj4u ju 4u4_û jLo4_SJ4u 
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3 


*** 

Ç 4 \ \ 'a \*q4 

(What is Reality?) 


^__l_)^£_Î LJ li n ^(Monza)! j-jj-o ^_j_3ljû^)Laj ^g— i4_o j ~\ )4_j j4-jj4_o4_Î ^JLuj Aj4_j^. 

. JjS 4_cûJ4J9 q l£ L o 4_J cLûjLo4_^. ^j4_Ljj_uj { 4Jj_o 4L } ûjj-ijL j L4_î (QOldfish) q Llj_uj Lo ö ö j û j 
4_Ljj-uj 4Lj_o 4_J ^4__i j-LJ 4_J ^_j_uj Lo ö ö j û j ^__j__)jiLî4-JÎ) (-LjJLLûJ Jj^ûJ 4_o4_! jLl-lj I j-ill L lj (_j4L Ij4__i 
jILÎj ÛJÛJÛJ ^_jL^4_j4L3 J L£A 3 3 juJ Lo (Jûj4_J (J jJÖ 4_J Lli_3_3ÛJ 4_£_3 JJ^. 4 4_J 4_j LL û jJ J LJ-J I 44_j LljAL I j4_S 
|j4_j4_jLj ^a4_J 4 _o_3_3 j_i_3 I j_j jj-^- LjLj ^V4_j .LjIjûJ t_Lj_3 ^_î j Llj 4 9 3 9 4_j^. ^-j-lj-lj jjj4_o4_j . j_lj_lj 
^_j_uj Lo û J j û j (_L û j j Lo jjL 4_o_j_j LljJ Lj i 1 1 } ö J ^ n j 1_S 4 3 jluj Lo ö 4 j û j 4_î Lj 4 9 3 Q 4_j^. 4-S j_lj_uj I j 

n J Lû_3_3 l j 3 3 4 J J J-J-uJ 4_J J 4_L J J-uJ L S. 3 Aj 4_û J jJJ 3 I J û J Lû 4-J^. ^_J 4_L J J-uJ 4-J J J_3 jj9 j Li 4_î û j j 4_a 

? JÛ 4 L 3 


LLjJûJ LLj ^V4_j 4 û j 1 j 1 3 L4_o-jlj j4L4L4 Q 3 q4-a. j4_S4j ^_)_uj Lo û J j û j jV 4J Li4 9 ju94_^. j4_jL4 _3) 
? 4_j4_j 1 0**30 j4 3 3^ j_j_û4_£ 4_o_j_3 j 4 L 4J 4 9 3 q 4-j^. 4J jLS4_lj_ujL ö 4jûj 3 4 *9 3 9 4_j^. jûj 4J j_i l 3 *3 L 4 o 3 3 
J_3 J iL 4 3 3 * 3 juI 3 I J LuJ L ^_3 I J_3 ö J JjJ_1_J-uJ Lo ö ö J ö J ^ V 4_J 4 4 3 3 3 4 O 3 3 ^-J-J-L-LJ tL ö J 4_S 4_J_uJ L-0 û J J û J ^ 3 J 3. 3 3 

4j4_ojj_9 LL_j_j 3 3 3 ö ö ûj4_SûjIjjjI9 j L 4J (_5jL 4-J 4 -JûjjjjI9 ^jûjûjûJ ^Ll_S4_j4L (j4_îj_^. ^JjjLLjS 

Li 4__j4j) £jl 1 j Jb j4_uj 4j l U j 4L (j4jLljL (J^Jjl^. 4ûjûj4JL_LjL (_jj_& 4_j 4Jjj_o-j j_j . Lj1_S_3 

4L_j J û j L 4_^. ^JL j ö j-j j j 4 _uj 4J J i 3 4j 4j jj^. i_J û j lJ 4_j_i-uj Lo û J j û j V 4j ( ö j 4 o 3 3 (j Ju 4 4J 
(j4-J ö JJ J. J 1 J-2L 4-J <_J4_j4_jL 4J J_3jSjûJ^J4_£ 4_J LlL)JJ-uJ ^—jILLujL Ll 3 3 1 J— 3 ö ö ^ J xx) Lo û Jj öj .jLj4_j 

. LLLI j_3 ^L-uJ I j4_J 4 Ll 3 O 4_fl J L)l£_3 4j4_OJJ_9 L) V 3 3 ÛjLo4-J^. 


(j4-j4_Ljj_L ûjjLjLL (jûjûjûJ 4j jlS4j4L (j4jjj^. (JûAj-ljL ^ iLa-iLL-j 4-S LJ ) 6 A (j4_3L!jj j4L 4_j j_j 
jL^LL ^-_3 ÛJLuj 4_3 ^^4^J 4JJÛJ J-JjjJL jjj I û4_0_3_3 (_g4_A £j-l JkJ 1 J-2L 4j 4j L LuJ L ^4_J . (-L LLj (_£J-L. 
(j 4-J 4)3) ! j j_lj Lu_3 ö ö 4 o ) ) 4jJ 4_Î4_ûjj_9 (j4 jL4j=L ^4j ^L4 __ljj j_i_) t_J 4 __lj_uj L û J j 6 j j4L4_j . jj4_j_ijj_^. 

. j-j jjj j û j Li 4 9 ) q 4-j^. 4j Li_uj j j J 4_i 4L j j_o_3 ^_j l Ji L t_J û j 


A. t t ni Lû 4_j J-J J j-jj 4-J jjjjj 4 _£ c 4 _l-lujLo ^- 5 lj û j j LL û j ^L_ijj_^. j 5L14 _j iûliLjL L ö j j j_uj (jlLlj4_j QOldfish “ 

. ö j L_lAj L4j û 4j ûj 4_u_uj Lo ^g_i Ljj^. 4J (j 1 * < < Lo ö 4j ûj 4 a n 4 û j 1 j_uj Lj I J_lj 4jjS ^_j Lj 4j ö 4j ûj 
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4_j 4_Lj JJ j_o j4u j 1 j 1 i 4jg_j_9 4 _Ul ^u J jS 4_1l_j j 4_1 l_j_j Lj j Lj 4_j ^_S4u4Ûj j_o_j 

4_j4_j ^j4_îj^. û j 4 û i aS_j_î j_j (j 165 85 ) j 150 ^_JLuj 4_j i jj j û j 4_i (PtolGmy)^Lo4_lj_j 

1 4_£_Lj_0 Lj 13 (_£J 1_J J ^_Î4_OjS ^UJ-J J J J 4_J ^uLSûjIS (jl_û4_Jj_l . 1 j£_uj4_£_kjjj J lS 4u_J_l Lo_U L-J 

. ö J 1 J-uJ lj 10 (Almagest) Jauui^U! ujUUI ö j 4 uj 4uS 4_u û j 4_c û j lj 4u ^ulluS 4u 4.S û j û J jS j !^Lj 
v_$ û j ^_j j û j 4u 1 jjjj 4.S Lj 1_S û Aj_j Lj_uj ö J 4Û 1 j 4_j J j£j_u j 4u ^jj IS j_& û j 4Û J j £u û 4u I 


^4u4u ^ujûj ^j4Ûjj_Û94_^. ^4u t4uljûjjJj4u ^J94_^.4_l jjSjji jIj4u jAJjj^. ^u ^jjjL ^^^S^ujS 


. 4_o4u jjj 4 Ûj4û Lu 4 u 4 j 4 _ 94 Û ^u jj j J 4u L^jû-J 4 jj1j^ 


11 /’ ■ \ 

^aS l 5 ^ 4 û iijûjiu ^ 4 u t jojjJj i iui j lu (HGliocGntric modol) ^ j i u-u j-J jû ^_î_jjj_o ^j!jûj 4 _u 

4 u 4 û J 1 jSuJ J Lu J lu J _3 J û û J 4 _£_J JU ^U 1 J_l_lS lû J J J ^U-J J _3 J J J J 4u V 4 _î 1 J J_J_uJ _3 J 4u ^_û û J J 4_uJ 4 _î 

^_I _3 J J_û 4 _î . UJJ jjjJj 4 _S ^Jj 4 u_j 4 _U ^ujûj ûl_J_JÛ 4 4 J J_J I J jlujûjlu ^U I J 4u_3_9 J_U J ^U_J 1 _ 9 J_ 3 _C J lS J_ 3 ) 
4 Û j lu 4_S lûjjJlu ^g-l l i \ ijj-j 4 _î j l_Sûj-j-j-u 4 u j j1_SûjLu4_jÎ) j4u I Jj4u_j4_u 4 _î ^ujûj I A-u_j Lo4_Îj_j 



j_j j û J I Aj j j J j 4_S 4u^. 4__î 4 _o_j_j Lo 4_î j_j 


44__i_s_j_ijV ^jS 



j 4_Sû P I J_j_j j_i_LjS_i_i_j j (jjS ^Li_i_jV J <-_S_jjS ^.jLoj 4_1 Ptolemy (jLû4_Jj_j ^.S. j j4_Aji “ 


jj cAlmagest 4 _j ûjj_j i. jj\/'j V 4_î 4 al-kitabu-l-mijisti ^juliiû 4 _j ^û 


oliSJ! - 


10 


. Ijjjjö ÛJ J LS 4 i (j LS4 _j_j Ij4_a j ^_jj1_Sju_i 4_j4uLj j_j ûjIjuSjûj ûj4_j_i_jûj4 _c. 4_J I aS4_J4u.ûj4J 

^aJûjLi jjû. û) L_J jjû. 4_J ^J-u ^ J jjS 4_J ^jSû J 11 

(Jjjûj34_î 4_j|j ijjjji jjûj4_i 4 j4_i_o4_î (jLjij4_j 4_SjjSûj_j Epi ^ _ûj 4 i u_j juLSj-ij ^JiLoj Epicycles 

(j-jj-s-Ê û 4 j LS4 _j ^_j4Ûj Ljj4_lj ûj!jJ4u ûjuJ . . . <j LS4 _!jj Lj j4_lj4J (jLj 4(jLS4_jjl_j 
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) LjLSj 4_Jjj*. I Aj Lo_lj j-Jj 4_J ^jjûj jj4ULj ûj4»j LIluj A_A 4_Sjjj^. AjIj_jûJ (_£jjL (^^LujLj L ûj_o ^a4j 
(j4_c. l_jj j4_uj 4J Ljjjjj4_j ^j 1_S û j I jjL. jj_S jj I j J .( I Aj ISûj Ljj_uj4__û 4_j iS (J Lj ûjj4_14_ojjj 4_1 j4_S4_û 
^jSûj4_uj (_£4_S4_JjS 4_j ^jLû4_Jjjj jj_ujjj4_j ^j 1_S 1_j Jj Lj 4_j 1 j cLjjjjLjjûj ûj4J 1_£4_j_i£jjj ûjLj.j4_uj 
^j4_uj_JJ j4jV 4j ^jj_lS (JûjLjjûJ (_jI_û4_Jjj ^Jj J j_o . j Jj Lûj4_j 4_jj û j 1_S4 jj Ij Ujjj. (j û j 4j Jj^jjj 
. Ljj-JûJ 4 ^j_ûj4_s ^jj jj_Sj J 4_j (JLuj J)4_ujjlj_^. jjlj4_& (JûjLû jj j Ljjjjjjj4_j ö ö û j 4_Sj_Î j_uj 1_S 

4_1 (OopGfniCUS) ûj4_£jjjjjjS (j4_jV 4_î JjjIjj4_jJ4_j ^ S_i 1 J J J-Û Lj ûj4_j1_û!j j4_û 1543 ^jJLuj Lj 

(De revolutionibus orbium coelestium) jiS4_i_LjLujiL 4J4J ^jjû j4_uj4 J 4Jij i^j4 £4 jjJ£ 

4_jûJ jjAj4j^. (JûjLû jj j 1 jj j U Aj4j^j4_&) ûj4_j IjL>j!^Ij ^_Sj4_û (jlj4 (JLuj lU4_j 4__l_l_U ^a4j c Ij^u4_S_jjj 
J J 4 j 4U ^j-^Lj tjj_ujjj 4 _j4_uj ö a!s4_jl (j4_£jjj jj j^ j 1_j_ujj j Lj lU ö j c lLjjjjj jL . (jjjJj^ j4_uj4_Î (J j lU 
. ûj4_j Ijj-uj û J Iajj4_jjLj (j4_a_1jjL 4_î IajjjûJ 4_j (jjjj 1 _Sûj Lj 4_& tJJJ I Aj4_S4Ls 4_^. 4_î JJ-L- 4U j jj J jU 
(_5 4_S 4_Jj j j_û . (j û j 4_j 1 Aj^. j 4 jj 4_j 4_!lj j 4_S 4_j 1 i 4 _ujj 4_uj ^ V 4j jjj 4_j û j Lj 4_5> 4_j j jj^. jj Aj 4j^. j 4_jê 

Iajjjûj (j j j û J 4_j j 1_Sûj Luj4_jê lLljJûJ 4_S ijjjJÛJ (jj j 4US 4 _j j 4_j (jjL^jjJ 1 aJjjUljj (J4_j4_î lUjjjjjjS 
. ûjjJjS4_j jj Lj ^_jjjjj4_j j4 i Li 4 _jl ^a4_î ^ Luj ^Jjj^Lljj j_Uj4_{Î) 1 Ajjj_uj 1 j 4_î t û j 4_jj j j_uj û J 


^Jj 4 j_û . j jj 4_û ^j j û j ^j 1 j j_ljj^. 4_j 4_j j Lj j û j Lj i_Uî 4 jL û j 1 j-uj j jj (Jjj^Lljj (j 4 _û û J j 4_uj j 4_î j Lû j jj 1 
4_J 4_jjûjjj ^a4_j cûjLj-ujûj ^jjûj LjjjjLjûJ 4_£ ûjûjjj 4_jlj4_j ^jûjjj ^ 3 ijjjjS 

clLiLllj 4_S (JjU. (j4_SjjjJ 4 j jjj^j_SjS ^_j4_ûjj 4_j U 1633 4J U (Gslîleo) jjJjJ Lj ^LiAjSjjLajIj 

j 4_Î ^_S 4_j ö j 4 j J jSjjj j 4_j_û 4_jö 4_î Ijöûjj4_jÎ) . JjSûJ lUjjjjjjS (j4_S4_ÎjAj_û jj (j4_uj4_aj Lj 4_£jjj^. 
^jj 4_j lj A I Jj j jjj ^jjjS (J4_j 4_! 4.S ^_j iS 4 j j jj^. jj 4_î Lj1_£j ^jjjj^j lUj_j 4U 4_jj_S_û j_û c4 'iL4j. 
^gjj4_uj4 LLj 6 ö 4j ^j Lj j Ljjj ö J 4_S (Jûj4j IjJ|j-j j I jj lj jLjjIjLj 4j jjJjlÎ LS 4jûjj_j_û4j . Ljjj4jî) 
ûjûjjJ jjj 4_î j4j IajjIjJ 4_J ^jj!_û_lj4j 4j ^j J j^ j Ij^. l_j (J4U4J .ljLjj j4_j4j I Aj jj^. (j4U4JL_û 4_J 

^4 jjK u 1992 ^Lj 4J ^uu4Jj4jj . "( Eppur si muove )LjjJ jj^.ûJ j4_JÖ 1 L j j d) ^V4j ^jjS 

. J jj j Lj 4_Î4_& 4j (jj4j ^j J j^Ujj ö j j 4_j j ljjj jjJjJLj 4_J (JJ-JJ Lûjj ^_jSjJj_j1_S 


4.^ jjjjjjj 4 jjj lLu I j û j 4_j . 4_L_j j j J Lj_û LS t l_Sjj jjj jS j Lj (j Lû 4_î jj ^jjjjj ? 4 1 n 


LjU 


l_Sj_j4_Sj4_jö 4 4_S 4_jj_j Lû ûJjûj ^j4_ÎLj. (-Sûj . 4j4_Î4_jî) (jLû^Jjj ^_Îj A j_û ^j4jj Aj Lû_Î4_j l_S_jjjjjjS 
ljjjSûJ (JjjjLû_jLj ^j 1_S ö J j Lj J jj_û4_jö c^_jj_0jj 1_S4 j jjjAj4j jj 4_Jj A j_û j j J ^4_J ^_S4jj4_û ^jIjjûJ 
(j I j ö j 4_j . (_jjj j l Lj û j j l iS 1 û l£ j 4_û j jU. j Lj ^j j û j Ij. . û j 4_jj j Aj l S 1 1 4_Jj J j_û j j J j 4_î 4 j 4j 

4_î j^. ^j 1_S 4 _jj_S j 1 sö ^V4 j 4 (j Lû 4.S 4_j j j A j 4j ^jjjjj 4j ljûj!j4_j j 1_S4_Sjj_j4_Îj 4_S (j jj jj_SlS ^_Îjj 

j_j (j 4_S 4_Jj J j_û 4_î jjj ûj4_jjjj_jûJ IajjjûJ 4j jLSûjLj4_jö jûjLLjûj jjU- 4_S IaSjjjjjjS ^_Îj A j_û 4_J 

. ö jj j jj j 4 _S_jjj j j_j_j Lj b 


I j(Metrix) (JjSjjj Lû j4U4_jjj_jjIj 4_5>jj_lj. ^_û_ÎjlS 4_î 4 jûj4_j lLsjj l_jj4LLÎ4j ^j 4_a_î_S 4j^. 4_! j jiS ijja 
^-S jjLgjj^. 4_J 4jjj jIaLSLj lLsjj_û (j J Ij4_j ûj4_£ûjjj (jj4 L jjjj_ûjS (_5j_&4j I Ajj4_J .ljIjûJ JJJ 
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U ^ ^O *Lj J?.. 1 .. 1 A 3 l S *Lj ^ 3 ^ - - 3 tj ltHU ^ 1 û-l-lj j û j J cJa j j_o c û J i Luj I j 4»J 4-S I j û j A_j j i^ajj Luj V 

. ( 4 II xxi I j 4__o4_j Aj4uAj4_jfi) (J-ljjj Q j. l4__& ^u Lj ö j iS j_j Lj l$^ 03 j_$ 3 xx) 3 ^ ^ J Ls3^ j. i **) A__j ö j 4 i-Ll& (jluûA 

j_lj A-J (j 1 lj iS 4_j iS û j_Luj Lj jLjV l_^_]4_jL AJ jjj 4_£j jua Lj_Lj4_j 4_LljAj4_j ^_jjIj4_j 4_j 4__o4_j 4_j_i£_o j_o 

. j 4 _S_j ^ j 4 _j j_j ^£_u Lj j c_S û j I Aj lS û 4 j-^j-uj û 4 4 _j_j Luj_lj j (_£ 4 II \ Luj ^u 4 _!Lj_S 4 ua 


4_J 4__û_lj j 4_S 4_j ? j_i_lj ^u j 4_j i j_j_i o jS j j I jSj_uj j j J 4_j l_o I j J j j 4 IiS ij lS L_lj 4_j A ^ n (j_u ^Ur 3 U 

03 (Jjj j 4_j jj ^-S-jS-jjjJ (_j-Lj 4_j jlSûjljjjj LjlSLj Lj_uj-j jLlj j^jj-j I û4 j \ Luj j ^u_uj4LLj li ^g-Sjj L@jua 

Lj-Lj (_SLj_j4_jö ( aliens j4_iJlj) j LS <3 j l Aj L jS ~ 4_j l S j 3 4_j_iS_oj_o .j4_£_j LujLj <_SLAj4_jö (jjjLu jjjLIj 

? 4_j jj^. 4__o_lj ^u l£ û j 4_j I J j lS (j-j I jj j Lj_u jj jjL. 4 jjL. Lj (Jjj_jS I JJ^-J J 4-uj (j Lj V 4_1 4_a_j ö j (j û j 4_j jj j 4_S_j 
^_Sj j I j_luj 4_j ^_jj4_]4_!a4_] j-j j Lj j_j i_SJ4_jL jj_o4_jÎ) u Lj ûj4_j4_J j j 4 4_j j4_S_j Uj Lo j4_a4_j 4_jjj_o-j j_j 
j j_j j Aj j-J 4_j Luj Lj j LS 4_j 4_jJ Lj j 4 _a 4_j 4 (j û Aj j L& ^-j-o-j jS ” j j_o ^_S_iS ^u J j I A jjL j û j 4_j ^ _iS 4__o û j 4_& 

4_S4 \ L-j »-Sûj (jûj4j 1 3 4_j4_jö ju ^Sul 4La_La 4 ua j_j_jlj-j (jûj4u jj 4_j_j_j jj ^_S4 _jûjLa. g-J-û jjj4_j| J 

ûjIjSa-ujjjJ 4_S (j4_j 1 gjA j4_j j LIlu Ij 4_j j I Aaj lS4_j4u_î l_j (j4_jl_^_jj^. j4u j4_a4u 4_jl_ujl_j . 4 _j4_jê 

. jj^jj ji_j LiujijLj 4_j (synthetic) 


(J_i_i_lj-j (jlj 4 _j ^u lS 4 _j j j j j 4 _a û j 4 _j_loJÎ 5 ö j ^LA-i 3 1 g j 4 _î jûj 4 _jjj_j l_ ^ûj (j_ulj-j 4 _j j 4 _a 4 _j ^^ 4 u 

(j 4 _S 4 _j l g j 4 J Lj 4 a Lq 4 _jl (JûjIj-LliS 4 _jjj j 4 _Î Laj_j 4 _jÎ) j Lo-j Lo ja (jûj 4 u jj LajLlLo l_j uSjjlSjjî) 

jlu ( figment) j_i_L aJÖÛj (jLj (j Lo j j_o 4 _jö 4 __o_lj 4 _S (j 4 _j Lj Aa Lj j 4 _Î 4 _j_jj_j ^_Sjj^j_lS 4 __o 4 _j . lAjLojjL. 

. j_jlAjj (jjûj4_jjj_j ^g-jj^A 4j 


t_S4_j4_j_jj . 4_j Aj4_j (Jlljj4_j i 4_a_lj ja jjj 4 __lajS ^4u j_j (j4__o 1 _ai_j4_jj4_j j4_j 4_j_j 4_j 4 _a_j Lo ö A 4_jl_jjj_o-j ^4u 
Ljj 4 S a ja ^ j,,.\j Ijjaj 4__o4_j (jj-J 4J . 4_j_j_j ^_jjj_j Lj4La_La4_j*. ^ a_ja u j jS j_j jjL.4_jj4__uj ^_S4ujjj_ij jLj 

4_S Lj aj Lj :(Model dependent-realism)4L^4_jij ^juJiuj ^Jjjjj jjjûAjJ (jji_j j^^S^A 

^Sju LaS 4u ^aLuS 4u) 4_Sj_Îj A j_o 033 *Lj L$ ^Ljj j j lu 4_S 4__u lu j_lS 4__u j JJJ c ^ju A A 4u ö j_lu_o 4u 

4u 4_S4_Jjjj_o ^u 1 _S 4__ojL. jj Aj4u4_5uj j4_J cIaS4uLujj 4_Î4_ojS j4_S4_J ( û j 4 u_jS_jj Loj L o 

.LjlSûA ûaLoIu L^JJ Luj 3 lj ^ujjjIaj4u jj uS 4u A jjj^. j I jj^. 4us4u . Ûj4_jj_u4u ö A A j 4_j iS A j 4_j Aj S _j Q lu 


13 


^Sf4u . LaJ J ^uu4uV4_oj£ ^SjjjjjS jl_j t4u k ,jlj j i_Sl_A j uVj4u 4_jl_Sj_i t4_jlAj_j (jlulj4u t j4_u_llu BliGPl - 

j ûjL_o4_jö 4_J (^j_jjjûJ 4_j 1 u_lj Lcuj Lj ûj4u4_J_sluS j4u t^jSûJ ^uLuju j4_u4_J 4 _lAö 4_S ^uu4_uulu4u tljluju_9 ^LLujlj4_J 
( jISûjjSjûj ) j-jj-iJÖûJ jlS4u j4_lÎ1u ûj1jA4u ûjaJ . 4u4_û jLljjju (jj4_S4u I J ju ^uISûjaau4u 
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(j l ili j i û j_l5i i j Lj Lj 4. q i q 4_j^. ^_j_uj j j_uj 
j 4_j 4.JÖ ^_j i j j_j ^_jl£ û j û 4 ^ -i 'i \ q 4 _ja 

.LLLSû^j ^-J-uJ^-JÖ L^Jj4_j_LJ (jLûj-uJ 


— LuJ_J I J . ÛJJ - 


^ j l g J 4-S jj_j ûjûjLj j4_j j4_uj 4J l_5_j_ujLL^ 

Lo J-UJ 4 _J 4_jjjL4_jj4_uj j û j I j£-jj Lj J ^_j iS 4_lj Aj 4_û_j 4_lj Lj 


L_^ û J t 4_J 4_JÖ J L_LJ Lj J_J_S ^_J AJ 4_û_J 4_J_J Lj J 4_J 4-JÖ J Lj_ 3 J J_J J iS û J I J-^-J J Lj J 4_j 4_J L ^ 3 aj.) LlS ^-J-uJ-J I J 3-J 4_J 

^Ç_Jj4_uJ J Lû_J [S 4_J_3 J J-LJ ÛJÛAjJ ^4_J ■ (J J I J^ 4_uJ Ll_3_3 ^_3_uJ 1_J 4_3 J Lj_J 1-5 Lî) 4_J 4.S ^g—3 1 ’LxiJ 1_3 J ^—3 I J_UA 

J Lû_J 1_S 4 _jL_uJ_3 4_A_3_J J a l£ 4_j Aj ^Lj 4 J 9 1 SÖ û J J 4_& c j Lj_J iS 4_LJ AJ 4_o_3 4_J_J Lj J jlS 4_j 4 L 3 4 L 9 J J_uJ 4_j û 4 ö 4 

^^11 J-J jLjJjL 4_£ L_^_J_J Lg_3JA 4_J jiL_3_uj4_J J I J_l_3_3 J J 4_j_J_J J J J j4_J & .4_j4_& Ûj4_j|j4_3 ^_3AJÛJ_LJ 

^jjIjLjIj £Ll \ 4_j Lj lAjl—LjljL-j 4J u^4_ljj IS l 3 4_j_Lj 4 _ja j 4_& c 4_j LaL I J jLlj ^4_j i4_j 4_û j Lj4_j_uj4_j^.j4_3 


■ LS~? 


Lj 


” 1 4 • ^ 

^_3 -jlIj4 _^ 4_1 ^j_jj_uj j4_uj 4_] (zebra) t_S4_]4_j (jj4_£ i_5>4_jûjûj jLi_lljj û j_lj ^)4_^4_j .J- 3 Lj Ij 4 _j 


4_]4_Aj4_S j4_j 4_j Lj j_l_l_lj jLjjjL ^jjL^.4_j 


C 5 TT 


Ij 4 _j ûj_lj 4 4 _j £j4_j Lj Lo ûj4_j i 4 _jLjj 4 _L: I aJ_lj_û j_j j_j 


^_j Aj 4_û_j 4_lj Lj j Lû 4_j2) j 4.S û J j_ 3 4_uj 4_£ jjxj j_j ^_j iS û j 4 j 3 3 J_9-° ^ 4 A_j Lj_j 4J9 û j 4 _Lj l a 3 3 3 j_uj j 4_uj 4_î 

. lLiL *3 3 3 J 1— 3 4_j j Lj lLiL j 3 3 j Lj_J j4-j 3 3 j4_a4_J La 4_j4-JÎ) q Ll_J Aj4_<Lj4_LJ Lj Q l_û4_JÖ j L^4^4_]4_3 Ûj 4_S . j j 3 3 û 4 

. (Realism ) ^j_lJ Ljj ûjIj-j jLj 4 _j_uj ^4_j i j4_94_ujJ4_9 4_î 

4_J (Jûj4_J 4 J_L_1_3_JJ û 4 JJ I J J L_Sûj 4 jj4_Lj J Lû_J J J_J_9 4_J_J 4_3 ^JjL^JjJ J 4 j 3 3 I J J-3-3 4_j4_jlj4_î Ia_ûj_jJLjj 4_î 

4_j_j j j_j . LIlj jS LjJjJ jS Ij J ö-?ûl "AlA (jAJllj 


(jj4_£ 4 _ûJL 4)aJ4_J4_) ^jj4_£ j jlj4_£ ,jj 4_£ j (j!j_L_)4_J .^JjljjjjlL !a_1_)JjjS ^-jLoJ^—I ^JO-J-JJ-lS (Jj4_L 4_) - 

. (j ) ') j jLL 4 _j i_^ 4 _j 4 _j 
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4 __s 4ja j j_uj 4J^ ^ I j^ L_s^)_s_9 ^_j l£ 4 _l_j_uj_ 1 __s j_i j_j 4 _j 


(J_J J_uJ 4_J 4 _£_]jJ_J 4_J lJ_L_S J^ lj 4 4_j_uJ J J-uJ ^_J_J_uJ l_j 

4_j 4 _jö (j l_j J j j ^__o 1£Lj a l£ 4_j 1 j_lj (j J-A 1 j cHj_j j^ l_j I J ^ j_lJ 4 di_i j-^_J (_£ j LjJ û j 4_^_j_j 4_£ 4 s__j I^)_lj^. j 

U ^ ^ 4_J L^. j j j 4_J UiS 1_9 û j . (j j 1 j j_i_s J 1 j^_j j 1_J J l£ j_j Lj_j 4_j ^j 1_S 4_j_j_j 4_j 1 Jll 4_^. 4_^_j j_^. 

(j 1 _j_j j j_j j_j (_£ (EnSGITlblG) t_S4_j4_j_uJû J 4_J lU_j_uj4__s lUûj j^J<L_s 4 \ \ J (jL_jjlL.4_jj4_uj ^_sjj_s l_j_j4_jj 4_j 

15 / *\^ v z' 

1 1 g j j 4__o__j_j tUs_i_j i_j_uj I j (HolOQTGphic) t_£_i_9 Ij^jJjjî) ^_j_j_uj_j_jj ; j 4_j jl^jjLj ^jjj_j_j j4_^4_j . 4_j4_û 

4 aVj ^uLjj hl£j4_j t(FivG DimGnsionsl ) ^_j Ijjj j ^ jLLj ^_j 1 @ j ^jj4 j j ui 4 _j \ j ^.jIjjjj jIjj^. 

. Cij AjJ ^j4_^4_j_j_uj L_o ûJjûj ^^-Lj J t-^ûj I 4 4_j l 0 j ^4_J 


^ S. o4_^. j_j ^j iS 4 _j_iUuj_j 1 j 4 _j_i_jj j_j_i ^_j 4_j LoJ 4 __uj (j j 1 _£ jjö ULS (j4_jjjj jl-^4'1^ 4 _uj j 4_uj 4-IL 


lJLj 


ej 

J ö j j ^j 1 j_jl 4_1 ^j_j1j_jûJ (j lS öj I j 1 1 4_j_jjj_i_j ^V4 _j .(j_iljû4 ^jLjjjL. ^—lj j 4_£ j 4 _uj 4_j 114 9 s q 4u^. 
^_jjj_j_j jjj 1 4 __j__lj-uj lj4_l . (j_j_Lg_s ^4 _jÎ)j4_j ^__j j_j j 4^ j 4 _uj 4_j 4_jljjl_jJ j4_ j (jL_o4__& Ijjljl—u^. ^ ^ q4a 
tjjljjS j_j j j_j j 4 _£j 4_uj ^—jjj-Lj 4_j I A_i_j I j J 4_1 ^jjj_jj lj J1 __j__j_oJ4_uj ^__j j j_j j 4_£ j 4_uj 4 _j j_j_uj_i_j 4_S ^—l-j-uj-j I j 

.ja14_j t Lli 4 9 j 9 4_j^. t _jj_j_jj_j ^ ^a4 ^ j4_uj 4_J ^_slj4js 4 _j jj 4_j L_j_j j j_i_i j 4_i 


4 _jL_o 4 _i c j L^ 4 _j_uj_lJ l_i j ^ i_i 4 _i j_jjaûJ j l i L-i Aj I j j 4 _j û J 4 _j j 1 l_o j-l -1 Lj j (j 4 _llj 4 __s jLj ^_^ 4 _j ûj_i_uj 4 _i 

^ i n o j_iSj Lj j I J 4 _î . j j_j l_j I J I Ajjjjjj ^ \\ 1 1 j j ^_jj j I J^ ( 4 _ 9 _j j_C 4 _o ) ^ 


I 1 J J I j_i_s J L_UJ 1 J 1 1 


^4'q jq4u^. (jjiLî4_jfc j 1_S4 j j ij j_LJ ^V4_i 44 _j 4_JÎ) jl_ijjk Lj I j û j 4_j J3 j£__l^ Lj j 


; J jS ö j j Lj û j 4 _j 


û j J 4_J L^4 j4_jö . jjIi£_Î4_£ 4_j jlj4_J j iS 4 _l_lj_uj_ 3 1 j ûj-uoLj 4_j ij_j j4-JÖ cj_i_lj jiiJjjJ9 j j__lj_uj1j 

j 4__Û . J_JJ_1_LJÛJ (j4_jl_j_uj j4_J j_3 1 _Lj4_J Ûj4_J_Jj£_J Ljjj^ L_LuJ_j 1 j L_l_lj û 4 cjj_j1j jLjjûjLj Q 1-S 4_J_uJ_J_Î Lj j 
jj_j4jj Cuj Ij ^ ûj4_cl_j_j 4_J ( AtO m ) ^ j_j 4_j ^_jjj_j 1 Aj> 4_j û j j j_j ^j4_j4__uj 4_J jj 4_S jjj ûjûjLSjJÖ ^4_j 

. j_j_j_j_j j Lj l_j j__l£ j 4 _jî) 4 _o__lj 4 _^ 


^-j_A ûi) j^_j û j tt-iii_uj_jjj 4 \ xxi i—j j 4 _j Lj Cj <ji i_j 4 _ii ( 1 75 S” 1 685 )(Ggotqg BGrkGlGy) ^_jJj 4 _£_lj ^jjj^. 


^g-ujjj.j^ j 4_jÎ) j 4_9 j j 4__uj j j_j ^ î j-ujj J ^ n iS . 4 i j i j L_lj j j_j j-l-î J iS Lj JLj Lj j j_j_j *L-Î 4 ^ c. ^ ili u 

t J_l_uJ j j_j û J j_J Ia£<u<uU aJ (1709-1784)(Dr.Samuel Johnson) JJ-uJ_J JJ^. j_LJ J_û LuJ. J ^_j j_l1£_l_lj 

£ jj j. j t__j_jJûJ IajiVûj 4_1 jji_j_iJ j 4 _£_j_j c û j 4_1_j jl^—j jj J4_j ^g—iJj 4^11 ^_j L^4__ujJ9 4_J <__£_j Aj 4_jÎ) ^j£l_j 

. û j 4__o 4 _jL û J ^jjj J4_j j_o Jj 1_Sj4_j cûA_Î4_0_j_lj (j4_jj 4 _£jj_j4_j j l ^ s J j 4 _j 4_Jj Lj l iLa \ j4_j 

I Aj_Sjuj_o ^_l 1_S 1 _j JLj Lj 4J t û j 4 _j_j_1_l_lj û J I A_j_l [S 4_^. L9 4J jj_uj_lj_^. .J 4_S JûjljU j4u Ûj4 _ i_j 1 1 1 1 J4_j 
^_jjj_^.j_j ^j4_Sûj1_£ ^^4_j . Ûj4_j ûj IjjL4_1 jjJ4_j ^g—Jj 4 ^ji ^j4_S 4 xxi 9 I JL_ljJ-uj lj4J 4 _jj_j .jj_j4_jÎ) jL_ljjj_j 

j_j_j_uj j j_j 4_S ^ j 4 j Ji uîiû j j^ 3 - 3 (1 776“1 71 1 )(D3vid HumG) ^ .j_i & { ^jji ajlLjûj l_9jj_uj4_j_s4__9 

q Lo 4 _jî) 4j (jl5 4_j_uj ^__s 4 9 1 Q 4_j^. 4 _j ^j J j^ j û j L j j_j 4 j j j 1 j j j jLÎ9 4 _c 4_j 4_c 1_1_j 4 o j j Ai 4 _j^. j 4_jÎ) 


4J 4_j I j cIjûjjJ ( ul_jJ I j_uj j jj (j4_^4_jûj l_j. ^_j_ujûj4_j t_UjjljAjl_j4_Slj (jL) ci_Uj_j4_j_ujûj (jLjlj4_j i_Ui_S 1 jS jJ j_û 

^4_j_jijS js j£_Ll_iS ^jj-ijö ^S4_lj A j4__o_j4_j_j i_j (jijij4_j U_j_9 1 jSjJ j_^ ^_Lj-uj_j_jj_j holographic principlG |4 Ljj_l9 ^ j**i < ij 

(j^jS j ûj^j-iJjllJ j ^jLj j4_j 4jbûj> ^Lij-i (jûj i_j 4J9 4_S string theories^jU.ujj ^jjjj j quantum gravity 

. jj lS û 4 (J ' j û 4 ^_J LÎ) J_J ^_) U û J J J_LuJ 

.( Mind) 4 1 q 4 r. (_j L) ûjj-d) 4_î u_Luj 4 )4__o I 4 ûj_jJ j_i j - 
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Model-) 4. II XX,)4_J 1 J — ^_ûjuj L_1J ^_Ju J j_û . J_j4_j L 1 juJ 1 J j4_S4u 4 ÖJÛJj^4u A 3 3 1 J Lû-S 4_J £ J j— 2k ^LUJÎ) 1 AjJI 3 3 1-S 

j j j j 4 _& 4 w£ 1 3 3 £) 4 _j i_3_j_3_û j_^£j Lj j (. ^ u j 4 _j i jj_o 4 _jî) 4 _j ^uLjjSi (dGpondGnt rGalism 

. J J_J J jS J l lILuJJJ J J 1_S 4 Jl ajJ 3 1 Lj J ” û J J J JJ-ud 3 1 Lj J J 4_j l 4 3 1_J jJö 



J 4_uJ_3_2 JJ_3 J û J_l_l_3_3_3 4_j JjJ 4_S û J 4_j û J_3 J J J ^_S 4_J 4_^J J_3 4_J 
Jjj4_S 4 û J 4-j û J_3 J J 4 ^-S^U ÛJ_3_1 _uj 4_J 4_l4_OjS JjJ. 3 3 ^ \A) 

û J 3— J 3 3 3 4_J 

1 ."i 3 3 *3 3 3 (J^Lu 4 _J 4_£ 4 _J_uJ 1 J 4_j 1 _ 5 > j 4 _J L_3_j4_j L \ 3 \ 3 4 J_û J_l_uJJ_l _3 j 4 _S 4 _J 4 4_j_uj4_j Ij ^USjuJLuj ^_J_3 J J_û ^jj 4 j 
I 3 3 *3 3 3 (j 4_S 4_J J L_lSj J J J 4_û J J *3 3 3 4 _& J 1 _U J J_J (Ju J J_û J J J J 4 _J 4_3 . 4 _J l_j L_û_— 3—3 ^_S_JU_U 4 û J 4 _J_ 3 jS_J L_S 4 _J 
■ 6j 3 3 juJ 1 J jLj_ûLS J_1_3_Lj J_ 1 _U 1 J _3 l_j 4 4 _û_U ^__L_J J J_û J 4_S 4 _J_l_uJ Lû û J J û J ^_L_J J J_û L_ S û J ûj4_jjU_3 (_S 4 u 

ûjjjLuj aJ4la. (JjjL j-J^jjjjlu j-Jy 4u 4ûLLjjj_û j4_J l_S4u lu j I ju û û uj 3 j 1 jj4ua. l_Suu4_£j 4_jÖ 
^_J_j JJ j_û lu 3 3 1 Jl_3_j_j_uj 1_û û û j û j (j4_Jjjj_uj 4_j 4_J j_û 4_S j l_j 4_J (__S_j_u 4_S j4u4u 4_jjj_û_j j_j . LU_jj_3j_iJ4uî) 
) 4_j Ljju_J4_S jjj l (JJ 4_S4_ûjj_u jûjûjûJ 4_J j4_jlj4u j_j ^aS/4u i4_Sj4_S4u 4_S4 3 3 3 u Lû û 4j öj 

jûjjujlju. ^uu 4 u j J J 4 ^g-S 4 u ö j j "3 u 4 u 4 _j 4 _ûjS ^__j i_S û j 1 4 j j j L£j 4 _ji__u j 4 _S 4 u l** 3 j 3 û û (awkward 

(jj j û û 4u ^u j û j (j û j 4_J 1 j j_u 4_J 4_S 4 3 3u Lû û 4 j û j (j 4J ju lu 4u_j Lj 4u . jjj_u ^u j û j j 4_u j 4_S 4_J j_û 4_S 

■ J- 1 ^4 1 JLj j_L j j j û J 4u (j û j 4_j V J-L j I 4 j jû. 


1 Aj Lû jû. (J 4_j I J j J 3 lu J 4J 1 AjU. 3 3 1_S J Lû 4_JÎ) 4_J ^ V 4u J_ 3 4_S û J L 3UJJ J 1 .1**3 jU *3 1 J 4J J 1_S 4 L_3 J j-û 4 û 3 3 

( mGntal) JLLluû l-Sûj j^J4u lAjuujlj 4_J L_u4_j 4u 4_j_u4ulj ^_ûj_jJL_jj ^_J_j J j_û . ju4_Sû4 j luu_u j j J 
4_û 1 j j j ^u lu j 3 3 34 S 3 3 j jJjS 4_jj j_u j_j 4_S 1 AÛj4_j 1 aJ 4_û_u jJ& 4 j. û 3 3 jAj4uuujJÖ 4_J_j J3 j_û j4_J 

. j 3 ju & û û j l£ 4u 4 jujS û û L 3 u j j J 


j4_auj 4.J c4 û 3 3 4_j 1 j — j 4, *3 3 3 j-iV ju 4__uu l_S4u4uuj ( 3 luAÎ) 4 j L@ul^. 4u ju_uu4_a_u j jJj£u_u4_jî) 4_J 
j j 1_S û j 4_j 1 aS 3 1 . juuûJ (Jj_u j j J Ûj4_j Lûu 1_S4_aJ4u j ûj4_jjjSjuu jûju-u j j Lûu l_S4_j_u4_j ^ ujujju 
ûjjla. j4_uuj 4_J j^J4u 4j4_Sl_jjl_S jlLj4u_u!j ~ jAj4u jj4_u 4_J j Lûu 1-S 4 3 i, 3 j juu 4_S j Lûu 1_S û j 4_j J jSsu_9 lu 

. lu 1-S û û j 4__û 4ua. j 4_j u9 j j_û ^-S-uu-û jj jliS 1 j-Lu 4 j 4_S û 4 j 1-S 4 4u û j 4_Su_juu <5 j û j 
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1 ,*n \ u 4_J . (j4_jV4_J q (j û j 4Jl_3_uj U A_j ^-jAjûj-lj 4_j_uj4_j 1 j ^_ûj_j_ÎUj ^_Lj J j_o 

GiiûAju ûjû(Optic nerve^^Luu (_£jLoûA (_£4LUj 4J (_£ûjLûU l_$4u ûjj jj 4_^4_uj4_S ^^UUlL-o 

. ^ 5 __i_l_l_ 3 U û J Lj4_£4_jj_3 j_94_Î4_j (_j4_LjLuj j4_uj 4_J (_£ûj4_j l_ ^ûj LjlUU Lj-ujjj J j_j lLiS 4_j 4_j_j j ^LiljLoU ^4_j c 
4_Sû4 ^)_3jU Lk 4_j (jj4Uûj (Retina)jU- ^jjju J4_J *. <3 3 3 LS (j LS 4— LJ 1 _j_lj ûjLoûJ 4_j_uj4__ö 

;Ûj4_Ûj1_3 ^U_3_1_L_L_L_3 4_J ö J 4_J_J_J 1 AJ 4__o (_£JJ_J^-J lU__3_uj 4_3 l_j_j4_j 


■ U 


4_j_j4__jj jS l_^4_j ^_^_uj4_j ^ <y i j 4— ijjj 


^ ^ 1 


. LLj_jû 4 Lj4j4_S 4 ~\ j4_j ^_l_ 3 Lll l_j 4_j <__SLj4_jjjj tûjL^. (_£jjj (_£AaûjU (_£j4_jjjjûj 


■LrJ 


ULUoL 


(S? 


ö 4 4__ûj 1 q4_j2l 


■U JLû-uJ ö J 4_1 L <3 L’l 3 û j-3 J I J 4j_J_J (_£J LL (J 1_J 1 4 


j ûj 4 _jlSûJjS ûjûjL^. j j 4 j4_jö (j4_a_3j 4 _J ^j lU ö j j_j Lg_j_j c ö j 4 _j [S ö JL_lj-uj 4 _jLjLjlj ^ 4 _j Löjj_û ^_£_uj_3_û 
6 (j— 3 ûj4_S4_j t__^ 4 _j 4 _j L-LîLlj j_uj 4_]4__ûjS j_j q 1_S 4_j_j Ll-lj 4_j_j Aj 4_û_j 4_j_j Lj C(jLû_3ju .ûj 4 _jl_SûJ j_3 jLSûjjJ 
j ö j 4_j_j_j_j jjL û 4 ö j û j Ljl (_£j j_j 4J jj 1-S 4 _j_j j j j J j j 4 Lj 1 4 l <3 L'i 3 û L& ö j j 4_jö . û j 4_j_j jU û J j_3 ^_j__ 3 LudS 4 _j 4_j 
£u 1 3 4 J-û (J Lj ^S4_j4_j_JJ L <3 L’l 3 û J_3 ^U^-jUlj 4_J iLjLSûJ LjjyiJJJ J 1 A_LJ LuJ J_3 4J ^_J I JJ J J ^j-uJ (j, 3ax)4-& 

. LjLSûJ 


^ n 4 _û_j 4 4.S Lj l_£_3 j L^. 4J lU 4_j 4 _£_Lj j U. l ^ )<3 4_j ^ n [S 4_j jj 4 4_Lo Lj j j 1 aXj 4 j_û ^_j 4jS l_j_j_j 4J l < 3 L’i 3 û 
^UUj j lLljjjAÛJ 4_S4_J_jJj_û c ^ jud 3 û l_^4_jûjLû (jljJ 4 û j 4__l_lj_j jjj_3 j 1 jjLj ûj4_jj4_uj ö j 4_j_lj lU û j L^. 4_J 
(jL^4_j_3J L_^4 _JÛj1__û J_J ÛJ Lj Ûj4__uj4_J 4(J_3J_LjV qI£4<:1 3J L^. (JJ_3j4_a4_J 4 ö J 4_j L^ û AjJ (J jjL l_ ^ûj jûj4_jl__Lû4 
. ö j 4_j-jj L =l 4_^4_jLjj ^.jlj^^j 4_U4_J_jAj_o Lj L1l_lj 4_j LL û 4 *-U4_jûjLo (jL-ujLj 4^_j_ljûJ ^_jj I jUj ûj4_jj4__uj 
<\ ul 3 3 4_S 4_JÛj4_J (jLjLû l_j_j4_j ^_J_3_J ^-5)4. 3 IjuJJjS L_j_jJû4 L_^_3 _uj4_S lU_L_J l-S Lj 1 4 û 4 (J l_uJ_J_3 Ûj 4_J 4_Jl4_J 
lU ö j 4_U 4 _j_uj j jU 4_J ^_jJ l 3-j-j-û 4 _û_j J l <\ L’i 3 û 4 öj 4_j û j j_j j ^U û j 4_£ 4 _j_3_uj j jU 4_î 4 3 )<3 l_j j j j j 4_j 

IL ^^4_j 4 _j_uj 1 j j4_JÖ (jj_jûj4_j 4 u_3_j_j j 1 J jjL j û j 4_j j 4 __uj l_^_j_uj4_£ j_j 4_S4_J_jJj_û j4_a4_j . LjlUöJ 1 Ll_lj j_3 J j_û 

.! LjLLa iL 3 1 A (Jj4__uj4J lLljj4-jû4 <_^Luuj 4_S 4U (j4_jlS j4_j 


ö j 4_j 1 ûjuj 4 ^j-l (_j j_L ^4_U (jV (j U ûjjûj^ (jj 1 <: 3 juj 4_j_uj4_j Ij ^_û^)_JLjj 4_£ (j4L1_jl9ju j4J lU_iU4_j 

4 _£ûjjjj 4 J l <: 3 3 lU û j Lû 1 iLu 3 d) ^ 4 _^ûjjjj (_jj_ 3 _û 4 _£ 1 j_j jj^, .(Existence) 4 _jjj_j (j 4 _Loj (jULû 

lU û J (J_L_L_3_3 (J LlJ (J-l- 3 1 J-î Li (J 4_j l_J_uJ J 4-J ^_3 J J_3 (J û J 1—3 J û 4 A-Jl 1 3 ^__J 1 J_3 ö ö ^ -1 A ? A. )J 3 3 L J ÛJ û J û 4 4fl\ û J 

j (Proton ) (jj_j jj_3 aU (j4_j tUJj_j4_j j^Lj _ (jiSû (Quark)L-SjijU j (jiSö(Electron)(jjj 3<î 3 l4_j 

l_Sûj LILlj 1 Aj 4_Lu Aj 4_j 4_j uU_j_Lj J j_û *_U_j_uo 4_£ 4_j4_jlj4j ?<Lij_jû4 1 Aj4_j j Lj(NeUtrOn) j j jL j_jL 

oUULlU (j_ 3 j-uj (j Lû 4_jft 4J ö j 4 _j_j j 4.S û 4j û 4 ^ V 4 _j . ö j û j û 4 4 _ûj^. û J *. <: n lU c * 3 3 3 3 û Lj 4_S û j_j_û ^J_j J j_û 

l <3 3 j 1 4 j j j j 4 _a 4_j Lj 3 3 ö ö \ A. 4U j j_û_j j_j c 4_j 4U 1 j_û 4_a j j j 4_o 4_j . ö j 4 — o_j i j 4 _a ö ö 4U û j j j j j_j ö j U j j 4 


t ûj4_aL_lj4_j j4_Uj IL 4_! 1 1 jj_ij jjUJ (J-l-lo jj jj ^lU^j (^jjjSû j 4_u jjû j4_j jjjL (_^4_^. j u j u blind spot jLj£ u. - 

1 A_LJ I_j_LJ ^_LuJ_l!j 4 j IjûjjJ ^V 4 _l .*_U_ 3 j 4 _SûJ jj (j 4 _L 4 _Ll_LO_Uj_l 4 U_)j 4 _Jl j_i ^JUJjj-oj-j jj IaLjjU 4 _J ^_jj_iU *_L 4 _jUj 4_0 

. (^jjL-JÛû AjU4_j *Jj_uj4_j4_o j jjj_i_o jU4_&4_j 
.(^j_ijLû4 û4ûU i lL Ûj4 ji g ‘jj 4 o j-i (j_ij_Lj_Uûj4_Lij 4_j Quafk UjljL 
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^_J_3 4 J_û ^g__3_3 ^ -3 3 3 û J -1 A ? ûjA’l 1 Jj4_3 4_SûjJJJ ^g_^_3_û_JLJ J ^ÛJÛ^)Û4A_J I^yc L £. 3 3 L£c (Jj I 4-3 J JJ 

4>S j_3 1 j J j-A_3 j û j l_1iS Ls 4_j 4_o4_j j_o ^__jIj_jûJ 1_j 1_j ?^a__L_j A_jja.4_j- 4_S ûjj j - l_S_j_jLS " jjjjj_qL 4_S 
j û j 4 _j j 4_j 4_1 4__o 4_j ? 4_j 1 J 4_S 4_j^_jlo_j_j (j J J 4_j 4_j j j 1 4 jj _ j 4_J ^j j 1 _£_uj 4_j 4.S û j_j_o a. jj. 3 ö 4 4_£ û j j j_j û j 4 o ^ û 4 

^ Lj^j 6 j 4 __uj cûj4jjjjû J l_^4_j 1 jj LS ö j 4 j J j £j-sIL J4_j 4J j ûjjû ûLo jjj ^lSûjjjj jLj (JUJ- 0 ^_Jj J j_o 

. uj 4 1 aS__j_uj4-S ^JJlu 4 _j j 4 _j Lj_uj j 4 _j j j_o 4 _JÖ 4 _j 1 __o 4 j 
jj jJjj_uj 4 _j S \ 1 j Jj-o l_S 4 _jjjj^jj 4 j 4 ^jjjjjj Lj lj 4 _£ 1 .') 3 3 ojj 4 _j 4 y <\ \ ) ^j 1 _S 4 _S_ 1 jj 4 _j ^j 4 _J 1 j^. 4 _J 

19 v 

Ij (Cloud Chambor)^ jû l4—& 03333 4J jLojjl4j ^jij4_jjj_j l Sûj c j IS û j 4j j j £_ j_ 9 Lj (jûj^jjjS-jjjj 

4_j i 4j_o ^4j jj jjjjj jûJjLjJ jjj J ^g-_j-jj-jj-9 4_]4_j j ^ . 3 ^ 4JjjJ ^j iS 4.S U j j j 4JLL. IjÊûjj4jÖ 
j4j^. ^j4_j^. 6 j 4 3 3 *3 Ujjj ^j1jjj_ 5 (jljlj ^jj-^ 3 1 4 1897 4__I j l_S4_jjjllSjj4j ££jjjSû4 . jJL]4_S4j 

. ûj4j ijjj û Ia^jjjoLS cjjljij) cj (Cavendish)jijAjji_34_S ^^JLlsIu 4J (J. J. Thomson) JJ_uJ_OJ_J 
j 4 j . 4 j^ û 4 I J 4Ju j j_j ^_J Lj 4j ^g_S 4 jj j jj j Lj 4_J ^j Lj û j 1_£ l5J _9J ^- 3 3 < ^“ uj ^LJ c5 ^Ll 4j*j i Q Lj t j 4 j 

. i j^ jûjjLj (Cathode ray)4j_jiS ^.Lujj 4j 4jûjjLj4 


^ 3 J J J J J J J J J C5-^ 


j_j 4_J j 1_S4 




j 4 ^-jjj t jjJj£ ^ jj^ l 4j ^jj4jjjj L^_o l£ 1 j jj l£ û j 4_j 4jS_ 3 Q Lj 

9n 

4_j I j4j ^jjj I j ûjûj4J 4^jj4j ^_j LS 4Jj Lg_S_j_j 4_J j£_j4j 4_£ COTpUSCleS 0333 
jjLj4j_jIj 0 <:j I j^ 3 jjj 4j 1 _JÖÛjj4jÖ 4(j44j (j— 3 3Q 3 1*Lj jj_uj_oj-j . jj jS l_j 4_j^. j L_j j_j j 4_S j jûJjLo (J^lS^-j 

4_J I ■'i 3 3 3 1 4j 4j» c £ 3 LS 4_J ^ *Lj 4_Jj j j_o ^ V ^Lj . û j û J jS 4 J u I a_ij 1_S û j 4_j j j^j_9 Lj 4_J <_£ *L_o 4_j U 3 33 O kj 
3 jj Aj 4_j^. j 4_JÖ ; ûj I j A_j__j_û_]4__uj ^g_jj4_Sj_uj_o 4_j Lj1_jû 4 ^g_j j Lj j I Aj 4_j 4_j Lj Ûj4j_ujjlj jj jjj_jS û j 4 _uj 
. 4_j4_JÖ ^g_jjjj 4_j jLjjûjLj Ljjj_ 9 ^g_jl_jl_jlj jj_o4_jÎ) jj_o4_j jjjj l_j jjjjSjJ4_j 


4_Sûjj_o1j Löûjj4_û 4(_^ujJjj (JjjJjLj. jji_j4_j ûjij_jjij ûj4__lj a:4_j_) jS_uj ^_S4 _jjj L ijjj (jjL)4_j 4 _Sjjj_o Lj cloud chsmbGr 

ionizing c jLS4_j_L)jjij ^j^ji. ^Ljj j jiS^SJjj^u jIllûalAjû^ jj Wilson chamber 4_j 

. radiation 

Jjj jjj jjj j4_jl_j 4_j IjLjjj_s ^gJLujj I j4_J . ^_j_Luj jjjj-uj j4_Sjjj^. 4_j 1.^)1) I jj û j ö aAij 4_J CorpUSCleS 

. U jj_9^ û 4 
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t j-j-i-j_3_j 1 — lj 4 lj jjj i^-jJ 4 _j (J-lj I j-j Lj A a n ^ ^_j Jjjjj L^ ^iuLij 

L1luj4»_û j4_^û4 ^_luj j j J 4_j 1 _j_j ij 4_S_j j 1_£ j4_j j_j_jIj_jû4 ^V^Lj 

j n n i j j_j 4_^_j_j_j 

^SjU jJ <U (jjj_jj_j_j 3 UJHJLH ^-J L^ 4_j_j Jlj <Uû_j 4_j_j 1_j ^j4_!sjj_uj (_£4__LjJ)j_û j4_j ^_j_j 4_j jjjj lS4_£j 
4 __û_j_j ^V4_j t j_j I jS LIlujjjJ jL^4_£jIjS 4_J jjj_jj_lj j jj_jjj_j (IjjIjûjIj . j_j j_j_lj l_j t LjlSûJ I J-oj_j4_j 
4_j jl_^4_£jljS U I JJ_J ^_J LuJ J J-J û J 4_^ û J-LJ JJ-JJÖ t4_JÛj4_J ^_uJ_3 4_S û J iS jJÊ (J_L_l_J_jl_j L l5> J I J_L^j4_JÎ) 
4 juI ) û 4__& . 4_j_lj ^_jjj_j I Aj_Lj j j-uj 4_J jIjLj ^_Sj I j^ 4_jj_j Lj-J-Jû J J 1 _j j jliS4_j4_J j 1 _j û j 4_jj_ujjj j j j J 
~ j j j_lû ^jLj) l £. iSj IjS ûjJ j l_S__lSj I j£ t^__LjljJ jLj ( UjLHUr 3-3 3 UJH JUn 3 ) lstH 3 ^- 3 - uJ l 5U l j-3lj_j 4_j jl_S4_SjljS 

. j j I j_l_l£_1 ûj4_£_j_j c£_LLujV 4_j ^_j_Îû4 4_jLû4_j t Öj4£ûjjûj 21 (pi mesons 


j_jl£j4_jî) j_j I A^__j_j L^ 4 _î c^_j4_U) jL_ljjjj I Aj_lj_uj I j 4 _] jl_^ 4 _Sjlj^ cIaJ 194 _c 4 _j Lj Lj jöjl ) uijj j4_j 

j l û 4 _£ 4 _j jj ^j I j^ ^__Î_j J j_û û j 4 _j jjj Lj 1 1 j j_j I j J ^_j V Luj 4 _J ? û j 4_j_j 4_^_j I 4 jj^. j 1)^)1 ^_j I j _3 4 j 

4 _£_]jj 4 jj AS (j 4 _i Lj JU Li j4_j . 1 LljU!> I Aj jjL (jljJ 4 _j lSUUU ^g-^-ij-Q jliLL ^ ûjLj-ujj-j ^4_j 1 1 jSj LjLiLj_j_3 
Lj-uj ju 4 j LS 4 ) ) ^ j l_j 4 j. o i ) 4 _£_î j_j 4 _j 4 _J j I j Ljj^. ^_^ 4 _jûjLûj ^ ) ) ijii^ 4 _j jjö 4 _j j iS û j I j£_jj Lj J 
Lj_j_jû 4 4_jûj4_j jj_jj 4 _j t u'jj ^ I j-p>_jj 4_uj j ûjL_j ^-^j-jjuoij-jjjj ^_i J jS 4 J V 4-2 c£3-& 3 Ljj_ 3 û 4 t j") j ijj_j 

J 1 î__3 iS 4_J_J _l_j 4-_û_3 4_J_J 1_J J J I J J 4_jj_uJ û û 


û 3 4_j j j_j ^.jj. j J 4_j_j jj_jJÎ) û 4 i ^ ) ) l£ u L^ 4_^J j_j 4_j 4.S û j û j 4_j û j_j jS j Lj j jjj. Lj j_j_9 ^_j Lj l_j I j Aj 4_j^. j 4_jî) 
. J_JJ^_3 4_j I J_J_J jj_J lu- 3 û J ÛJ ûj_j ^j—2 l£ ÛJJ-JJ jLj 4 _^Jj_j4Lj ^_J jj ÛJ_3_3 j jLSLjI J J jl_ûl_J j4_a_jj 4_J 
l_jj_j_9 ^LiLjLLlj 4J jjj j_j jJj_j_j_jLj I J 4 J ij^-j ) 4_J j4_j l£_îjj4_j j4_j jj jjjj ^g_j4 'A ) q4_j>L jŞj )jS 


t û j 


ij£jûjjij ^jLjti 4_j pi mesons ^jûjIj^-jjj^ pion Iaj-j_ûj _3 4_j ^jLjj_3_9 4_] pi mesons - 


21 
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. 6 J 4-jj 4. ^ \ 1 (JÛJj4_J ^JJJJ-uJJJ _JJ_J L_^J I jS ^_J_3 J J_û I Aj11jj_J I J J ^jVLuJ 4_J . 4jûjj4_j ^ £La 4_J 1_J (j4 ^ 3 ~\ 
jLlJIj ^_LJ4jL i 4 _j4_jê j4_j4j ûj4__lj 1_j_1J j4_j . JjS j l i i L'i S> 4__Jo Lj JLjIj_jûJ j 1__l_lj 4_j I j J ^j4_j!j4_j 4_j j_j 

4j infrared jjjj-jjJj ^ £Li j jijjLSûjL^. j jj jl_ j ûL94_l^. ^jûjLL 4_S Lj_j_j4_û ji_j_jjj_j 

1 £g_j 4_j j j û Jlj ^ l 3 4_j 4 <\ u (j û j 4_j J jfL_3_9 1 _j j L o 4_jö . û j û j û J 4_j_lj ^j jS û j 4_j 1 3 >>1 3 3 1£ 4 *s 

1 a£_j_Lj j j_o 4_1 jL^jlj^ t 4 _j_j_j4_j I j ^-ûjjJLj ^__Lj J j_û ^jj 4_j (j l_j^.4_o4__û 4_j . j4_Lj 4_SûJjLjJ (j4J9jj_uj 

.ûj4_jjSûJ l_$4_j I 4_j iS 4 __l_l^ j l_j 4 ^ a n 4 _£Jj_j4_j (jjl_j_9ûj (J4 _j4_J jjjûJ 


LJ_uJ J J J 4_J I J l_LuJJ_3 ^4_J j4_uj4_J J JjS jS J 1 9 ^ jj 4-J ö JJ JJ I J-Jl t__L_LJ I J_3 û J 4_j_uj4_j I j ^_ûjj_ÎLj ^__L J J_û 


? û j I Jlj j j j j. j û j 4_j jjjjj 4 Lli 3 3 1 j^j_uj j j J I J j j J jj I j (j j I j£j j Lj J 4_j û j La 4_J j l g j j 4 j 4_j . Lj ILj 

(430-354) (St. Augustine) jj_j_uj j^ j Lj . Lj. 3 ) 4__uj j j Lj 4_j ^j L_ij_ujj jS ^j j^ ^Lj_ 9 j j_uj 4_Jj 4__9 

4_j | j 1 _j_uj jj ^a4_j (j4_jl_uj4_S j4_j jj Jj^ûJ Lj-ujjjJ ^jLûjjj I JjlL 4_S 4_jjjûj4_j (j 4_£4 __ûVûj ^j4jjjjj 

^jjjj Ljl_S c4_jj|jjjj ^4 j .ûjjJjS Lj_jjjJ ^jLûjj I J jjL 4.S 4j4_jl_^jL^. ^4 _j ^L_î j_û LjLS j£_14j ?j4_SûJ 

jj£ jjj 4_j j jjj-uj j j J ^jLS j4j jjj I j (jjûjL J^L _ 3 Lj4j_Î4j . ûjjj4_j Ij_jjjJj4j ^j J jSjj j j J jjjj 4_J 
Lj_jlj 4 _Sjjjl^. ^4j 4 \ \ 1 jLj4_j. (j4_jl_j4_S j4j jj j 1_S 4 j \ ^ û j_û 4_JjJj_û4_1 4_L_L4j jj4_û4j .4 n i 
ûjjjjfj jjj j Lg—J^. jûj4_j j4_jj4j 4_£ j LSûjjj Jj4j4j 4_J Ljjj 1 J 3uj j L gj-j. j4_j4j Lj4_jl_j4j Ljjj 
.(?4 j4__ûjj ^j J j^_LS jj j 1 -S û j jj J j 4j 4j ^j L L Lj Lj) . ö j 4_j 4L û ^jJ ^jjjj j!j4j (jûj4_J 


(JLj jjjJjj 13.7 jj û j 4j_jjj j 4_jj Ljl_S j LjLSj jo4_Ljjj jj j I j l 3 Sj. 1 3 Jj_û LIljjIjjûJ lLlj4^ 
j ^jjjjj_û 4__û I_j4_j_l4j ^j 4 j 4__1j j j_û ^4 j ;( i__^j i_j£jj Big Bang) 4_5Ljj4L & j 4 j 3 q 4_j 4_jij ijjj-u 
j Lû 4_jö 4_û_jj l jjj 3 3 l_j û j 4 _£jj Lûjjj jj jj-uj Lj iLjLSûJ jLû iLLud 3 3 ^j L û Jj Lj j j 4_j j j_j j LS <Llu jJ i j_j 

( Lj L£j (J l S 4 3-l£j-Ll 4 3 3 J V Ll^. (J J Lû jj J (J 1-S û J JJ J J 4j 4j (J 4_j J J_UJ L 3 J I JJ û J (Jj J J_û (J-J-û û J J J . JJJJ J JJ 
^__ÎLuj jj_j_Îj_û (jjAj4j^. 4_S (j LSûjjj_uj4j 4_j4__ojS Ljjjj c ^jj_ûJ 4__ujj (Jj4jjj_jIj j4j 1_JÎ)öjj4__û 

lLu) 4_£ û j j 4_^ ûj4_jj_94_j ^__L J3 j_û 4jjj . (j4_SûJ jLûjj j ûj4__ûjj 4_J (Light-YeaO^Ujjj 

^jjjj 4__o4_J jjj_j I j £_ 1 î 3 J j_û ^ j-fl) jj4_jl_uj ^4_j l_j .jj_ujjj (jûj4_J ûjll^ Î4_S 4 j j jjjL_3_uj jjj "(lljL 

. 4_jjj 


www.dengekan.com 


Page 50 



j_j 4_î 4. ^ 3^4 -j jl_S4-SjljS ^ ^4_^. . jLS4^jljS 
£ -1j4__2!lj 4_£Ö 4 1_3 j_i_9 ^g-j L$4 _J_î4 \ laJi 3 4_J_3JJ_LJ ^_j 1_S 4_J_jS û j 4^_j 
^_ 3_uj4_JÎi Cll_3j_3 I J_3 1_J Lj_3 4_J 4_J jSj I jS 4_S 4 J !j_ 3 Ij 


4_J_3_3 J Lj J l 3 xU 3 & . 4 J 4_J 1_J_3 Lû 4 4 J 1 A > 3 l 3 S 3 3 J,ij3_3 J_3 4 J 4_S 4 J 4 ^ 3 1 3 J J_û ^_J J_3_aI1j_J_3 JjJ 4_£ 4 ^ 3 Aj 4 JÖ 

J_3_uJ Lj Lj-uJ 3 3 J û J 4_J J 1 0__3 iS û J 4_j 4 J 3 Q 1_J J 4_!a J J-uJ J_3 4 J 4_J 4 Aj_3 4 \ 3 l 3 A 3 3 4_J J 4_£ 4_j 1_S 4 ^ 3 1 3 4 J_û 

j4_a4_3 . J_3 J l j 3 juJ ö J ^_uJJJ__J 1 -U 3 l 3^ 3 3 4_J 4_j4_j|j4_J JJJ 4j4_A ^_J 4_l4_uj4__Lj4_A ^—jLSLujLj 4_^_J JJ^. L1i_3_3Û4 

JjL4_J L_A_3 1_JA_3_3 JJ L3 ^_J iS 4_£ cLlî 1_S 1_1 Lll_uJ J J 4 V J l <\ ^ 3 1 3 4 J -0 ^ 3*j4_J& 4^_j4_JÖ ^_JJJ_3 Jjj4_J_lJj_o j4_J 

4_£ j_3_i_ujj j_j 4 4 4 j 4_j Lj 4_j Lj j4_j 4 û 3 3 jjj 4_j_3_i_û 4_j . ^_j_3JÖ Ll L1i_uj4 44_j jjjjjL^j4_j ^_ûl_SL Liî)4jj4_jîi . ^ jiLj 

.^-J44l4 3JJ } 3 XK) J-J ^ ^Lj 4j4_uj 4_3 C S 3 1 3 5l 3 3 


L1i_i_ 3 4_j 1_j_j 4_j 4__û_j 4_j_j Lj ^4_j (JjA_Î4_JÎ) cjjLj ^__L 4 j_û j_jJ4 4 i_j uS_j_j iS l_^_3_Lj 4 j_û 


U'J^ 


- 1 


. ^_)4JÖ ^_j 4 J-S_i_3 j Liluo 4 4 (jLlljIj jL (j- 3 6j4_& (j A ^ jL (S 4-14aÊ ( _5jA_Î4_JÖ - 2 

. Lj 1_£_j 4_!sjj_uj j4jÎ) ^_j lS 4 j 4L 4 jS_i_S L jj_û4_jö L1i__3_j I j_j_j ” 3 
j j 4 4_j 4_S 4_Li 4 j_û j_i I j_i 4 4 4_S Lj 1_£_j ^ 5 _j_j_i_3_uj_j_j j j_j LjÖ I 4 ^_i iS 4 j 4_j 4 j S_ \ Q l_j ^_j j ^ ^ 4j j ” 4 

j_i4_j jLj 4j4_14 \ 3 


6 4 J J_J Lll_uJ J J 4 J 1—3 J jS 1_J 4 I J 4_JÎ) 4 (_S 1__L û J-3 J 1 JJ^. 4_J J l_g_3J^. L *3 3 14 4 J_J_uJ_J J 4_J (_£ 4_S 4_J_J J J_3_l 4_jjJ_û_J J_J 

4_S 4 3 3 3 I 4_j_j ^S_3_ûj^. j_j j (Elegant)4jlj^ 4_S4jL_3_j-ul_i_3 . 4j4_lVj-^.44 4_j_ijj_i_3 ^4_j ^_j_j4_j 3 lS4_j4_j 

LjlS_j Lj_uj j j 4 j ^_j 1 jlj 4 4 _j 4_j 4 _û 4_j I 4u 4_J L*. j j j 4_J ^ V 4 _j . LjJi_j ^_jj 1 4 4 ^_l Lj LLj 

j4_Î <_S4_j . 4j4_jjA 4 44.1 ^S4_j I 4_1 1_S 4 j 4_j 4 jS_i_S Lj (J4_a 4_J 4_j I 4 jS_j ^_uj_3_j_uj j j 4 j4_a4_j Lj4_ll_l4_j j 
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4_S_j jj^. ^jûjIjjL. j_j 1 j \ -\ jI_S4_Sjj_uj 4_j4_li 4.J c n iû J jl_S4-ujjjj 4 _j4_j 4.S jj_jûj4_j 4_j l u_lj_luj lj 

. 4-j ö j ûj I jjL. 4_1lj j 4_£ j l 3 3 Lo Lj 

j û j Lj j ö J 4-j 4 _jö c. S iSjj_i j. . j 4 j£ j Lj Lû j_j_LjJ 1_S Lj ö j 4_j 1 S u q Lj 4_o 4_j j j_j 4_j iA±j jS j V jjj 4_£ 

. û j I j J ^ l ~\ i4_j j iS 4 _j_j Luj j jj jûj4_j|jj4_j 4_j ûj(PÎS3) Luj_lj JjV jjûjLj j4_uj4_J 4_j I jS 4_S û j 4_j J) jS_j_9 Lj 

j4_uj 4J ^_j 1_S ûj I j Ljj^. 4_j_j L_j j jj jjJ-jJ LS cjjjl^LSLj ^^4_j . û n ^_j 4_j L_j_9 4_j 4_Sj ij-j j. ^4_j t l_l^.ûJ ûj4J 

.ûjûjIjjjL 4_j_j J ^g-j lj \ jLo4_jÎ)4_j ^ 5 _j4_jj_l_l_lj jûj4_j ûj I 4 j4_j ûj û( I nClinGCl Pl3DG)j_jJ ^ S jj4_jjjj 

. J JJ J_LuJ_3j4_J ^g-J 1— S 4 LJ— LJ— LuJ LJ (j4-J I j4 J. LJ Jjj4_o4-J 

4__l_lj j S jlLuj ^__lj I jj^. 4_jjj_o_j j_j . j 4j L_l_lj 4_j Lj ^_jjlj4_j 4-j ûjûj4_uj j ( Lj j_l_lj I jS CfitGriG) j 1 _Sûjûj_lj 

^ luj4_j 4_o 4_j jjjjjj-uj ^_j1_SLujLj 4_£_j j_^. 4_jL.4_jLj j_j jjj IajLSLjIj jlj 4_1 ^V4_j 4Lj_jjj_j_Lj ^.jLujLj 4_j 

J Jjj. ' 4ûûLuJ ^-S^-J^—î^-OJjJ) 4_! Lj4jl_JL jjj ^-S4_ jûjLoj ^jûj4_j JjSjS J 4_j l_J_3 J J J_3 Lj ^_lj jS ö J_J_LJ_uJ ö ö 

4_j ^_j Aj û j_lj J j J ^ V 4 _j . 4_j 4 _jö û j 4_S 4 _j_j_j j j_j_3 ^-o j j_9 4_j ^_j Aj û j_lj ^—lj 1 J^- . Lj 1_S û J Lj j 4 _S_jj^. 

. 4_j4_jê j Lj ûj4_jj_ujjj_S_3j (j lj I j_j 4_S 4_j4_jö ö j 4_j Loj^. j_j j4_j ^_jjjj 

4_j4_jö j— 3 1 11 j’i 3 j Lj ^-S4_j 4 xxi 9 . LjLjSlj jjLujjl j I j_j 4_j Lj Lo_j 3 ^jj^LlSLj 4_J LLj_j j_j ^j4_j_jjj_Lj j4_j 


t jj Lo 4__3 jj 


4_j 6 ö Luj 


(JJ_1_0 




V4^ 


û J Luj j J^-J ^j 4_j^. 


1—3—3 û J (_5JJ_3_3 


û A 


(J 4_S 4__Lj J J_0 (J û J 4_J J_J J jS J Lj J J LS 4 3 3 3 Lo-uj 1_J 4_j 4_j ^_J l£ 4-J.J 4jj 1_J ö j ö J_J J J_3 ( E p i cy cl g ) ^ 4.1 j Lj j <Luj 

j4_uj4J J 1_S 4_J_J 4_J J Lj J 4__uJ ^j-J ÖjS J 1_3 J 4_J Ij^ÛJ 4_S 4_J_J Jl J_0 . Lj ISLj J 1 3_3 1_S 4-1 JJ^. (J^-jjj-uJ Lj_J_J I J_3_3 J_3 J J J 

^_J J 1_S û 4 J J ^ V 4_j çj 3 3 ö ö J_J Lj J ^_J J j_î 1_J J 1_S 4_J_J 4_j J 1_J J 4__uJ ^_J J jS J 1_J J J J_3 Ljl J I J . Lj 3 3 J_J_J_uJ I J jIlS4_j 

Lj_jj I jj_j (jûj4_j jj 4 _j4_S4_Lj jj_o ^_j Aj Ij4u. 4__o4_j jLjljlj ^_jjjj^.jj 4_j cLjljûJ 4_S4__Ljûj_o 4_j jjLjj 
û J-3-uJ 1_J (Ö3t3 1_J I J ) ^__JJ 1_J_J I J 4—1 i S 3 * 3 aJ 3 1 4_S iûj4_J_3jA_J I__S4_J J 1_S û J 4_j J j£_J_9 1_J 4_J L S 3 14-0 jS j4_S4_î 

■ L* 3 3 3 ö ö Ûj4_j 4 Aj 4—0 J J J_uJ ^ S ^LJ 4_J_JJJ_J_J j4-J 4-1 t-Sûj 


(_5 J l_S_3_uJ 4-S JjÛAjI—LuJ ^_J_3 J J_û 4—3 I J jl_Jjûjl_J Jj4_Sjjj J_3__1_U ö ö I j4_J__LlS ^4_J ^_o4jL 3J_3 ^-uj4-J 4-1 
. ( I nGlGÇ)3nt~ j-3j-j-uj l_j) 4 -\ \ 3 ^_S_j_Lj J j_o LjLSûJ L_j_ujjj-uj ^_j 1_S 4_j_j Lj û j 4_uj 4_S_îj_j4_j ^.j j j£lS 4_j 4-1 j 1_S 

j j j ^ 5 __lj_lj_uj_j_j j 4_j . û j_j j j_J j 4_S 4__uj J j J (J Lo 4_1 j_j ^_j 1_S 4jj Lj j 4__uj 4__Lj 4 j_o 4_î 4_Lj J j_o j 4_j Aj 4j^. j 4_JÖ 

4_î J j J LS 1_3 (_5 4_j j J_uJ IjÖ û J J 4-3) . J_3 jS_J J l .u.1 3 *3 3 JUJ ö ö J û J 4-J_LlJ_J û J J Jj^ ^_J J-3 J 4_SJ j_3 4_j 

j 4 _j I Aj 1_S j Lo 4-3) 4_J V 4_j . û j j J jS 4 _j û J j_j Aj 4-^. j ö j Lo j_j û j û j j j ^_S 4__lj J j j 4_j ^_j 1_S ö j 4_j J j^_j_9 Lj 
^_J_3 4_J (. 3 3 3 ö ö J 1__3_3 l£ û J_3 4 J_3 j£_3 ^_J J 1 S*3 juJ ö ö ö J 4_S 4-J I Aj_J J LjJJ 3 3 I jS J 1—3 ö ö 4_J_J J j_3_3 

^_îl_L. 4_j Ljûjl_j4_uj . LjL£_3 jjLjJ j j_L. 4_$4 3 3 ij j-jj jJjjL jûj4_j ^g-j 1 3 4_J Ljj j_1j I J j 1_S ö j 4_j Ji jS__l9 Lj 


J 1__3_3 1_S_J J_3 J 






4-uj 4- 


3 3 3 3 3 x J 3 ■ 




jjûj j Lj_o 1_S j j LuLÎ j 4 J’i 3 o 4-3) jLjljlj ^ûjIjj^. 


j_j_ÎûJ I aLo4_jj 1—3) ^_S 4_j û j 4_j I J j 1_S 4_î 4 £5 j 4_S û Aj_j j4_Î4__& l S 3 1 3 4 j-o <-_S_ljLS ûjûj_j ^_5j4_jV4_J . jj j_lj_. 

. ö j j_3 4-j Lj_uj I j 4_S öj 4_1 JjS 3 9 Lj 
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j5_Î4__j ^__jj_9 j (j_j Lj ^jj 1 4j4 LLuj 4 4 l_5_j4Lj4_sö ^£J ,\ \ \ <\ Î4_uj-ij4_j 4_S4_J_jJj_o j4_S4_j Lj4_j Lj4_j 

j_j q 1 aLLuj j 5 4_î 4_j 1 ’i \ 4 __uj j 4_uj jjj Ljj_j_9 ^_j Lj Lj I j Aj4_^,j4_sÎ) . j_j_Lg_j I Jj4_uj4_j ^_jjl5_jljj5 jûJûJ 
j ^_j_j I 4_J 4.S 4_j_j j j_lj t j Jj 5- v jj 1 £jl aj ö J jjj ^V4_j c (j 1_54 __i_j_jjj_j_j Öj4 jlI Lu \ & j j4j5j!_5jj 
4_j Ljj \ \ 4.S 4_j_j j j_jj 4_5 (_£4j4_j ^jj JÖ 4_j Ljj_jûJ jL£4_j_3jllj|jj5 l_54_jûjIj 4_j cLjLkûJ ^_JÛjLLj4_5 
.L_ljj5ûJ JûjjLj ^_J_j 4_j jj4 j-Lj 4_^. ^4_î ^_54__3_jjj_j_j c ^_j jjjjj IajJj5j 1_5 4_1 j JJj5j_*_jû4 


4_5 4_j_jjj_lj û j 4 _j 


L5 :j_j û j 4_j J j5_l9 Lj ^_j 4 j5J 4_5 ju 4_j 


*Lfck> 


j 1_5 4 _j_j j 1_5 _j I j j5 j 4_5 4_j 


^j4_5jj_lj ûj4_j1_5_jj_j û j 4_j J j5_j_9 Lj j_jj4_j jjj 4-5 ^j4_jljj5 4_J_j Jl j_o j4_] <_5 _j_54_j t b3T0C|UG ûj4_j_jj_ljj Ijû 4 

jj_j i j j i_j j û j Lj i_jj_j_9 ^-jLjIjIj (j 4 _ 3 jjj l aj l5 ö 1920 4 _i .jju (Ststic univGrso) j i_j_j_oûj ^_jjjjj4_5 
(j 4 j 4 _j J j5 j 5lj 4 _j (Edwin Hubble)(J_j 4 _sî) j_jjJl_lj ^V 4 _j .Lj_jjj5lj j 4 _ 5 ûjLj 4 L 9 jLj ûjLLujûj jjjJj 4_5 
j JAj ^_jjjJj4_5 ^jLL5 jAj 4 Jl xjj Ij (J_j4_jö ^^4_j .£_Ll544 jjjJj4_5 1 1 _L_lj 1 L’i lj ^_j 1_5 4 j 4_j 4 j5_3_9 Lj 

. Jj54_j 

(_£j5_Î4_sö 4_5 4_j_l 5 lj j j j tjj^,4 4j4 4 Ûj4_j 1_5 ûj_l_luj4_j 4_J4__ûj5 4_J j4. \ \ 5 l_j j j j j4_j 4 j j_j I J ^ j j4__uj j4_j 
4_j4__oj5 j 4_j l_g_5_L_3 j4__uj4_J j ûj1_jJûj_lj j l ij-uj ö A a ~\ j5_jj4_j_5_jj 1_5 (jLj (SpGCtfUm) u5_j4_j4_Lj 

ûj4_û_j_j j j Ij^. 4_J j 1_5ûj_j_luj4_j 4_Î4_ûj5 <_5_ljL 5 tLj_jJ Ijj4_uj4_j <JL>j£ jj4_o4_j 4 jAj4_j jj_lj 1_5ûj_j_luj4_j 
j 1_j_j 1_5 4__lj I jjj^. ^_j I j_j tjl_5ûjjj4 ûj_j_luj4_j 4_Î4_ûj5 5 i4_j4_Lj j ö j 4_j J j5_j_uj 4_j (J_j4_sÎ) 4_jj_j . j_jJ jj^_j 

j j j J j Lû_jJ j 1_5 ûj_j_luj4_j 4_Î4_ûj5 4_J l 5 3 Aj4_& jjj^. 4j5û4 jûj4_j ^.jIjjûjIj^. j4_j .Ljl_5_j jjIjJ 
j jj I J j 4 _j_û I j 4_j 4_J . û j 4 _!l_lj i_5_j j_j j Lû-jJ û j 4_j_j j j 4_j j__lj5_j Aj 4_û jj ö j-Juuj j Lû 4_sê 4_j û j 4_jj 4.5 û 4 
j_j jj_jj_ 3 j j j J j4_j I j4_j .ûj4_jj4_5ûJ j j j J 4_û__lj4_Î j1_5ûj_lj_uj4_j 4_Î4_ûj5 jj_û4_sÎ)4_j l 5 ij_j Ljj4_5jû4 

. £g_ul5 û 4 j J_3-° 4_A j j j J j 4_5 Ljj 4_5 j û 4 (_£ j_j j-j 4_sö 1 3 4__ i j 4 _uj . j_j_Lj5 û 4 j_j 1j_jl 

J_J . ûj4_J_Ll_g_3 jUluJÛJ ^_3JjJj4_5 t4_54_jj5 4 _Lj J3 J_û ^_3 J j5 4_j J J_uJ J_J jLuJj5ûA_LJ J_J ^_3 Luj4_5 ^ V 4_3 

4 3 t 4j5 (Fritz Zwicky) ^_5_jjj j_ljj_ 9 t (C 3 ltech)^_ij_îL 5 ^_jjLjj_j_ 9 jljlj 4_jjj_û_j 

j4_5ûjj Ûj 4 _ 3 Ûj 4_3 I AJ_J 1_5 û J_ 3 J J J J J J J 4_j_uj4_5 4_J ^_l5 Ijjjj 4_j4__sö (JJ-J j!j-j!j4_j J 1 'uu 1 3 1_J ^-5_J j 1-5 j_sö 
^_ 5j4_34_LL 4_J j4j L_ljj l5_j Ij j5 j4_j (J4_a4_Î 4_j1_jjLsÎ) ûjj j4_j ûj4_jjj_j_û4_5 ^4_j . Lj I Aj Lj_ujû4 4_J 

j_jaj 4 _j^. .ûj 4 _ji_ 5 _j jju 4 __sî) mimic ^ j5* j V 4_û û J Lj_uj_j j_j ö ö ^ 5 3 jj l_5 ö j j 4__sö . û J I Aj 4_j I J 4_5 4_j_j5 Lj j j j 
^ 5f4_j i . jjj_j_û I j ö 4j4_j j l_j_uj ö j” j J ^_jjj_j_j 4_j j_jj5u_ujû4 4_J jLjLjIj 4_î jjj 1 i Lu i £) j_j4__sî) j I j J 4_3Û4 

• I J - 1 - 3 J J 4_j jjj 4 _û 4_j j 4_sÎ5 t j j j 4 j 4_5 Lul5 4_j I j jj-j 4_sö j ö j 4 _j j 1_5 4 _Lj j j_û ^—lj j_j û 4 Luj 


j4_Î4_ûjj_9 4 _û_lj cj4_5û4 jjjJj4_5 ^_j I j_û5 jj^. j4_jl_jl_ujl_j j4_j jûj4_j_jjjj j I j J 4_j j1_û_j!j 4_5 4_î 

t ji_û4_îj_j ^_î_j j j_û t(Four~ElGmGnt) ^-j-ûjL-jj - j I jj^. ^_jjj_lj , - 5 ûj jLû_LjJ 3 j_û ^jLj jjj_lj l_ 5_3 Aj 4 _sö 
^ 4_î ^i_ 5 j 4 _sö ^_j_j 4 _j . û j j 4 j5 j Lj. . . u 5 _j Lj_ 5 _lj ^_jjj_j_3 t(Phlogiston Thoory) jj u i 5 j_î _9 ^_jjj_j_i 

4_j ^Ll 4 J_û J J J J_J_J 


LJJ_ 


4_j j j_û_3 j_j . j_3 j j5 ö 4 j j j 4 j 4_5 1.5 4 i i5 4 j 4_uj 4_j 1 g 5. ij ^_i 4L9_j_9 4_j^. 

j l_5jj_2uj jjj j4_5_îjj4_j 4_î ^__i5 l_j j jj 4 j 4 4 j5 4 4 jj-lj Ij j_jj_i_3 t 4 j5_j j L_2vj4_j 4J ^__i5 Ljjjj ^_jjj_j_i 


( California Institute of Technology -i_Ljji_Ji5 4 _! ^j-Lal 


jûjlj5jjj5 - 
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IjjÛJ Slj jLj 


LjJÖ 


aJ U 


'JJJ 


j_j Cj LS ö J ûjA_j i (j4_!sjj_uj 4 __o4__3 . ûjj-3 c Vjujjj J Jjj JJJ 
^-uj j j_j j_j ^U-j Aj û j L A n ^ û J û j 4 _Uj Aj û j Lj 4j n U ^_jU U j j j 4U A_j I JlS . \ î û j 4_j l_di û j j 4_JÎ) 

. I J j L j jLj4-j ûjIj4_jö 4j (jl-j 4 _Jjjj_uj j U j_j ûjIj4_jö 4j 4 Ujj_û_j j_j t Ui i iûJ ûj4JlU_uj j ûj4JU4_j^. 



ûj4_j <j4_!sjj-uj ^g-jljLûJ jLj - lj ^.jUUjjj ^J_j J j_û ■ û j4J l£j 
4 II Jl j. û A û j 4_S_j Aj û j U 4j ^-jU La i j j j l £Uj lS ^ _jj^.j_j Lj IU_j 
j4_j (_j4_!sjj_uj Jj_j_j I j_j U ^V4_j c û j 4_j_jU_J û J jj ^U-jAjûjU 
? J_J_jJ û AJ_J ^-J-LJ j_j_j j 4J J U 4__Û_J_J l JL juJ. 3 3 4_S (Jj L£_3 4-J û J j U J 


û j 4j j ) j£_j j j j j_j j La. 4 __û 4_jê 4_j c 4^33 Jijujjj J j lU û 4 j j j j j 4_Uî j_j 4j ^_j j j_j_j j_j c JjJj j Lû 4_jê ^ V 4_j 
4 (Newton’s Rings) j_j jj_j ^_jU4JjU 4J I j t ö j I j_j j U ûj4_jjjL j_jj_j_j j j U 4_j j4_jö 4U lU4_jûJjUj 
t Ji \4j ^ULjj4_jjjj j4_uj 4_J lU4_j4J_jjU . Jj-jj j. A 3 j 6 j ^_UÎ4_S L£j_jIj_jU 4jj_jJjU_l_3 ^UjûJ ^_uj_j jU. 

. ö Aj-jj ^_û J_J J J_uJ ^—îUUjJJ lU û J ^-jU-JÛJ (_U4_J ^g_U4 3 3 3 S U J J J J ^_3_3 U Ûj4 3 3 3 3j4_A-J U J J J Jl__3_3 I J_J_J 

^-j-j j-uj j U 4_U û Aj û j U 4.S (J J J J 3 L ^ U U 4J j U l ^ ijjjA lJ_3 4_£_j cJJr 3 *L-*j ^ 3 ^3 *Luj 4j j 4_S 4_j 

^_jU U j j j (j 4_Uî j_j 4J ^_j j j_j_j 4_j 4 __û 4_j 4 _j_j_j j Uj U . <. 33333 û J 4_j 4_J û j 4_j j j j j 4.S 4 J_jj U ^_j_j j 4_^U 4 _jj 4_j 

. Jj j 4_fî û J j 6 4 (j4iUjUjJÖ W3Ve theory ^_j_Îj_j4_Ûj ^_jjj_j_j 4_j ^L/4_j 4lJ_jjU_3 4_!sjj_uj 
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4 _S û j 4 _S 4j û Jj Lj J l$ 3 ^ 4j jl_S 4 _jjjj J i S 3 j Lj 4 _j j L_j ^jS Ljjj'j j_j (Wave) ^jjjjj lj 4 _j 

4jjjjjj J Lj ^__îj_34_ûj ^j_j4j^.4_J l_Sj_Î j_j 4_4j . JJÛ J I JLi4j ( I ntefferenCe) jjj_^.IaS4j4j ÛjjjjjSûJ ^jj 

3 4-J 4_J j 1 _Sûj4j_Î4jî) j4_a4_j c jj4_£û a£4_jj4_j j LS4_îjj4_ûj nlJ . ^ \ ojjjjj4j l_S4j ûjjjjj 4J 

L ujjj A j_j û j j 4_S j_3 4 _Lj j j 4_S û A jj jjJÎ) 4_j jjS 4_j j LS 4_1 j_j 4_Jo c (j j 4_S_j jjS 4_j 4_J jplj. 1 1_S û j 4_j 1 A 

. j 4_S j û j j l_& j LS 4_1 j_j 4_Jj ^£j_j jS ö J 4_kj J ^ 4_j . û j I j_j j Uî j 4 _!lj 1 ln (_$— 3 J i jj^. 1 aS 4_j 4_j i_S û j 4_o 4_j . û n û 4 
j_jj£ jlS4_j jl_S4Jj_34_ilj tlllju jj ^_Sj_îjj4_ûl (jj4j|j 4_î l Sj lj_j4_Lj (jj4j_Î4_& 1 j4_j Ij4 j j_3 ^ S j U j J 4_î 
Ulj j_j jS û J 4_j_ûl4_^. ^4_î S-i j Jjj 1_j 4_j . j4_Sjûjj 1_JÖ Ll j LS4_îj_j4_ûj ££jjjSû4 1jûj_lJ 4ûj4_j4_SûJ 

.4_1jIjûa£1lj ^jjjL^. I aS4j4j 

j4_S4_1ljjLj ^jj j 4_SS 4j j 4j ^JLj. 4_S û j 4_S_j Aj û j l_j 4J (_S4_jljj4_o 4J c 1 aIlj j_lj ^j l_S4_jj 1 _j 4_î 

4_î ^j4_j Vj^J^-ûj j4_j j 1 j_3_j 4_î 4 _j4_jö ^g_jj 1 j l 3 1jûj_lJ . j j \ S. j jl_S4_jjjj 4_jjl_j i4_j4_Sûj4_3jjj 
4_J 4 __lj__ljj_j jj 4~ ljj 1 j l 3 j4_j t û j 4 _j_lS_û1 û û û j 4-S û j 4_j j j j 4_î j4_jlj4_j j4_j4_î û j 4 3 3 S 11 ö J ûj4_S4_j_jj 1 _j 
W ave) (Jj _3 4 _Ûj ^g-jjuj j) . Öj 4 Sll axijj J ^_j j jj^. 1 aS 4 _j 4 _j j 1 _j 4 _o 4 _j 4 j 1 _S 4 _î jj 4 _Ûj ^jjjjJ 4 _î UIj lûs (1 t2c3) 

4 û j 6 j jj. S 4j V 4_J . ( l_S_lJ jj 4_Ûj jj4j 1 J j j J j Lj j4_jJ4_JÎ) Jj4 j 1 jjj ^j j j J ^j!jj4_o 4_î 4_j__i1l_jjj ( leflQth 
jûj !j4_S ^__Îjj4_Ûj j 1 jjj 4_J 1 Jj4_o ^_jj1jL_3Jl 4_S jjûJ (Ûj_uj j j J ûj4j jjLSjJÖ 4j j!_S4_SjjLj 4_jjlj 

I 4 û JJ-Î 4 j 1_S 4_îj_j 4 _Ûj ^j jj j J 4_î <Û1 lÛ9 ( 4 5 / 2 4 3/ 2 4 1 /2 ) 4_î 4 jjjj jj 1 j( 4_S 4_jj j L_j j 4_S û j 4j j j j) 

4_Sûj4jjjjj j 1 j 4_S ^_îjj4_ûj 4_S4_jjjlj ijûj 1j 4_S ^_îjj4_ûj 4j 1 j “ûjûaSjj 4_S4_jjj_^. I aS4j4j 

. û j 4 jj j_j û û 
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j4_jû.1^4_) 4_j j L^ 4_î j-j l-^-lj l£ cJsjj_o ^ûj I Jjjj^ 1 

û j A-jj-uj û J jliS 4_j i J jlL Lj j 4_fi û J j_uê 4_j jllS 4_j j 1 _j 


^_jjj_lj Ljj4_£jûJ l_ûûjj4_JÎi i\jA \ \ û l4_uj ^_iS Ljjjj j_j ^—lJjjJ^-uj ^_jjj_lj t I J_û 4_j û J j j_j £j4_l)4__uj 4_î 

4_j 1 1—Lj l jÛo. lj j_j L_luL_lj Lj ; 1 JLo 4 _j_uj_lj j4_1)4_uj jLjûj4_uj 4_J J 1_j^.4_o4_JÖ 4_j .4_j_uj1jL1 ^_j 4_£_î j_j 4_1 j 

I \ W<A J Ul j 3 1 j-J-û iS j j LS4_1 j_j j_94_]4_l) 4_î 4_Sjj_)4_j!i ) (Photoelectric^^LLjjjjjLS ^j^jLS 
t^jj4_j 4J ^_lSL1jjj £_j û 4LH 1 j£ jl_j (_S 4 _j 4_SJ j_l 4 _j ^_11_LjJ 4_j LIlj j_ 1 1 jlj ö ö ( LIljj 1 j ift £ J jl_S4_j 
j ^_j4_£Jj_j4_1) 4_j 1 j 4_Sûj_luj jjJj4_jö 4_j ^ j S Ll j j j Ljj4_£jûJ 4_jj_) . jj_j_jj4_jj û JLjJ (j, 1 ^ jj ^ i l4_j 
L ^ ) ) iS 4 û J 4^9 J J_û J_ LJ 4 IJ-L-LJ 1-JÖ 4_1) iS J 4_J û 1_J_) J LS 4_J j_) 4_uJ ^ 5 _L_LJ_uJ_) jS . Lj L^ û J j Lj_9 ö j ^_l_î j_) 4__Lj 

û J I J J l_Ui_J J 4_uJ J (_£J Ll 4_1) û J I 4_) J_9 (J 1_) J J 4_j û J J J J û J_LJ_)_) j 1— iS J j j 3 ^ ^JJ V jS J 1_) 1_J J û J J iS 4 L 9 j j_o 

■ Lli ) ) ö ö HluJ J J J Jj_) 4_ûiJ J jj^. 
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4_j 4__& ö j 4_j j 4_j 4_j 4 û j 4 _S_j j V ju j l-J 4 _j_lj I J j j_a Lj 4 j 4_j û 4 j j j j J c Lj_j Lj j 4_J j_j j 4_S 4_j I \ ilLuj I j 4_J 

j4J ^_Sj j Ljl9 û j jLjjj_û4_jÎ) jj_jjj ^g-j lS4 Luj . Lj_j j__lj_j û 4 I 44 _j4_jjj_q_j ^4_J l_ Sûj 4 (_j_j_j_j_j_j_j LIlj j jj^. I aS 4_j 4_j 
. Lsj-u | j | Jl£_j j V L^. 4_J j j j ^ S j j 4_j j 4_S 4_j 4_S L1 l_lj 4_j i_j I j 4 __Lj Lj_j 4_j 4_j 4 4_j 4_jê j Lj 4_j û j_j_uj 


) 4_j_lj_uj j j-uj J J 4 ^4_J ^j/4-j . û j l "s. i j-S I JLoJ j 4 j4_jû4jj 4 j_j j Lj j4_S4_J 4 1_S 4_S_1 j_j 4_j j Lj Ju Lj 

^.j Aj 4_jlj 4__lj Lj jj4j4_& ^JiIjjûJ l S_j_j 4Jj JJ j \ö J 4_S4_j Lj Jlj Lj 44_SJj_j4Jj j Jj_34_Jj (dUBllty 

j_j 4 4_jIj ûj4_j l_ Sûj 4 4_jj_ol_j jjj I Aj l__o 4_j I j j j ^_jjj_ûj4_j 4_1 jj4_û4_j ” c l_lj4_jö ^.j 4_SJ j_j 4_j (jLj 

. ^_jjjjJL]4_jîi ^_I u_S_j_k I Jj4_j 



jj_û4_jö 4_J jjjj^. 1 a£4_j4_j 1 S û4_jl * 1 j VjS AJ jjjj^.1 aS4_j4_} 
4J Ijû 4 oLiu Cij-L LjLj jLj ^LS^L^Jj ^j^Liljjj L5^^J 

Jj Lj û J Lj j û j 4_j Lj û j 4_Sj j V j— > 


4_j û 4 j Lj 4 l_S4_j ( _j4jajj_ u j j I j l 1 JJJ CJJJJ^ j J 4 4 4 _j4_jö I J4_j LLj J ^4_J ^jûj4_j l_ Sûj ^_lj_uj j j-uj j j J 

l_S 4_j_j j j_lj j4__& . <jj j LujûJ I aLj4_j_uj4_j I j ^_ûj_lJLjj ^_J_j J j_û (J4_a 4_J - j4_Sû4 Ûjlj4_j ^.S^^jjj l_Sû Jjj 

j JlI I 3 I JJ Lj ^ V 4_J 4 Lj I_Sj J I J-S-3 J 1-J J ^_3 Aj 4__ûJ 4_j_j Lj <_Sj Aj 4_jÎ) j_j ö j 4_j J j S-1 Lj j 4_!a j j_jj jj_j_j 1 jj ö 4 

4__û_3_3 4 ö J 4_j J J J J 4_J I J ÛJ-3 Lûj4_3 ^jI^LujLj 4_J AJÛJ_LJ 4_J . û J_3_J-uJ 1 J (jLj ÛJ-3 -ujLj 4_j Ljj J J_3_3 ^4_J ^LS 
4_S 4_J_3_3 ^_JJJ_3 ^_JJJ_JJ J 1_J ^_lS_LJ Lûlî Lû ^_Sj_L_J JJ J_û ^ jift 4 J L^_uj_J_3 4_J_J J I J . J_l_jJ_3 4_J>4_J J_J_3 1 J_3 û 4 

Iaji4_5i4_j ^ L’)4_j 4_J u-S ûj 4__û4_j ^_j 1 i 4_J . Lj 1_S_j j j j J j 4_S ^Jj 1_S4Jj4_j V jj_û4_jê (j4_!ajj_ll LIljJ 1 j’! i 
4_J <_S4_3j4_jö . J1l_lj4_jÎ5 jLljjjj ^_3jj_ilrM 4_j ö j I j_j jLl 4_S j 1_S4 _j_ljjj_lj 4_J l_S_jjj_j ûjLjJ Ij Jj-S-j Lû_uj Lj 
jLSöJjLjj ^j4_!ajjLj IjjljijjLjj ^-S^-j^^jLj 4J l!1ij_1Ijjû 4 ^ _i jj Lj 4_j ^_jjj_ilj— ^jj ^LiLS^-j-ijj-ij 

. Lj l_S_3 
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l_S4_j 4_Sûjj_j j Lj l£ ûj 1 j l i 4__s__i_jjj_s_j cl^4_jj4__uj A_jjA_£ûJ I Aj_j j-uj L_S_jAj4_JÎ) 4_J L_ lj 1_S û j j j u c ^ nl£ 
. J_j4_uJ A_S 4_1_J_S û J 4__uJ 4_LJJJ_J_J A_1 L_S_1_uj4_J l_Sûj 4_j 1__lj j j_lj j4_j jj_o4_& 4_jj_i tû_uû J (jLj_ûLSLj 


^_j l_S 4_j 4_j V j j-o 4_û <_£ 4_!a j j-uj Lli j j 1 j_j 1_j 1_j_j 4_1j 4_j 1 J 4_S û j j_j j 1_j 4_J 1_S 4 j 1 ijj_lj 4_! ^ l S ^ 1 & ^ V 4_j 
(jl_ijj_o4__& t(j4_Sû4 4_j 1 ^)_jJÎ) ^4_j jj_uj4_JÖ (j l_S4-S_îj_i4L . jjl_£_j j_s_jjjj_uj l5 _jLSöj_i_& j jjj4j4_S 

^bljlj ^-oLS 4_jkjJjjl_j ^4_j . 4 _j4_jÖ ^_jLjjS Lj jl—jjjk j_j jLj (LjLS) j ^_j 1 j4_j ^_S4_j ö jj jj 1 j-Jl 
ûj(Unified Theory)ûjjjjlS4_j ^_j j j_j_j 4_j 1 J l_S 4_j 4_j j L_ljj 4_k. 4_S i û j û Aj LSj_û 4_j 1 j ^_j jS (j 1_j j_j_s 

. LjLSûJ J 1-S 1 J4 Jl juj4_J 1j ^_0J_2_]1_JJ ^_Lj J J_û (J JJ ^J 1 J-JL 4 J ^g-JL LuJJJjuJJJ J ^V^-J t^_LLlû J 


A-^_J-J 


L 5 J 


4_J_J 1 ~V 4_1 4 fl n 


C 5 T 3 


4_j_ 


Ji Ji LuJ J J 


fJn 3 


^_uJ 1_J 1 AjÛI 3-J 4.J ^ V 4_J . J_J 4_S û J ^_J J J_J_J AJ J J ^_L_J_uJ J J-uJ J J J ^^-uJ 3 J— 3 Lj J 1 

c û Aj4_3 ^jj4_uj 4_J jj-jjjj-uj (JûjLjjûJ j Lû_j j_j J j_û ^-J-lj 1 jj_lj 4_S j_j4_Sû4 

.ûjij-ujLj ( alternative histories) jLSa q i jijj 4 _jj 4 _j ûjjj_j_û 4 _j 4 _S 4 ^ 4 _j_j 1 jS jjj_j_j jjjj j 4 _j_j 1 _j 4 _j 

4_jjj_j_9 jj_û4_jö jS_î 4_j t4 \ \ ) ^jjjj_i_û l_S 4_j (jl-j (jjj_s ^^Lj Lj_j4L jjjJj4_a 4_j_i_i 1 j j_lj ^a4_j ^.jlj^-j 
. û j 1 jj_3_î (j (SuperpOSÎtiOn) jj4_j4_j Lj ^_û4LL1jS (jjlj 4-S 4 _j4_jö jLljjjj jjjJj 4L ^g—iLS^ i iSûj-û 
4— 1—1—3 J 4_S û j j j j 4__î 4 _û_lj 4_S c_j 1 S j 4 ■*v j j j 4_j j 4__uj 4_J 4 •.i'q 4_S 4__lj j jj_j j_ij_L i- < j_j ^ 1 'm ' j j j 4_S_i û j 
ûjj-j j Lj j û J 1 a_lj 4_a_j_9 Lj ^_j!aj4_^i 4_J 4_S 4^j_j j j_lj jLSûJjLjJ l£*Ljjjj j-J ^V4_j t l uju-o lj 4 _Sûj_i_û ûjûjûJ 

. ûjj-j 4_j l i L4-j Lj Lr jLS4__oLSlL 4 Li i û 4_& j 


( ^_£ÎJ 4 _j ^ 4 _jÖj 4 _j) 


)l_9 4_j j ûjjj Lj4 ^ ( j_i_lj 4A) ) 4_j ( j_uj_jj jj j4_jjjjj) Iaj_ljûj4_c. ^.jLoj L -jLi4_&j4_a 4j 


23 


j^l jj_o4_sö (JjaL^l 4j . 4_i ûj4_o4_iij i j£ ^jLllLj-o lS4_j_i j_j4_oij4__i_i L 4_j ^—i jj û jj_i cjLiantum superposition .4_i4_sö 

l_9_ujûj 4Jl_kjJ ^4L jj4_j jL aALi 4_j IajljJjjL ^JLoj 4j . 4_j4_û jl_jjjj_i !aj1_SS4_j 4J ûj4Lj_îjSûJ 4Jl_j_iS_ojjs 4_Ajj 
jj 4, i'i ij-uj 4^j j_i4_1j i ,j_)j_uj Jjj4__j 4_S ^_j!j_ujL4_j jLoIj .j_j_iJÖJJ jl_S4_j j_jj_uj Jjj4_j jL ^jj Jjj4_j 4, o i i IjûjjJ .j-ijSûJ 
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4 


*** 

0 LSriJ i iLjjriuJrij ûjjj-i-û 

(Altemative Histories) 


ri£ jb(Molecule) (Jj \ l ^ \ 1 4 _o jS ^g-JJ LuJ-û 4 _j (_jl_JjJ _9 ^_J 1 _J l_j I J 4 _î l_^J_OJJ 1j 1999 ^JLuJ 4_J 

60 rij (_jri_Sri_: jri_i) jLSriJj_i£. jJ J _0 . L jjg Lfl L Si. ±1 xj 4 _jj 4 _j JÛJJJ 4 (Jj_J_JJJ _9 ^_JJ-J (J û JJ-uJ jA_uj 4 _J 

(Buckyballs) ^aj ^_jLS 4 _JJJ JjJûJ 4 _j 1 _JJ_J ^ 4 _J J lj^_J Al 4 _& i ^JJJ-J Ij^" xxlJJ J QJJjLS ^-OJ-J^-J 

. û j j J j^ L1 j_uj j j J 4_j Lûjj_ 9 j 4_J ^ Aj 4_& (Buckminster Fuller) j 4_J j j_9 j Lxjj V 4_j <LLj jj^. 

iAji_o_ji_jj aJ ^_j ^_jj_j jjj_jûjj 4 _£ a_j ^jJûj j 4 _ 1 jj _9 ^_jLS 4 _j (Geodesic) l ^ jjoi o ij-j. ~\ dome^j^ojjS 

a l£Ulj 4-J (j 4_j LL-ij 4_jj 4_j j4_j . j_j_jjll£j jj^_j ^_^4_j ^_j1_S4_jjj jjûj_luj jLo4_jÎ)4_j j jjj^j JjLoj4-j 
jûjj-Î ^j-J 1 j-J j Lj ö 4 jL^4_jjj 4JJJ I 4_jj { jj (_£j4_j4_Î4_£ j j J l_LuJ j Lö 6 J UJJU jûj4_j J 1—u 1_S 4_j jj 
( j 4_j j_i£jJ j_o j4_j ^_j J jS 4 j Lo j 4 _j jj jjjLjl J j L_iS 4 _j û J j 4_j ûj4_Lo4_Sûj I jj J Lli jj 4_î jj^-jjûJ 

• UJU^ ^ 4 j û 4 


.cjlSûJ (JL^Lj ûjLû4_2l ^AjjLLj.: j ûj-uj I j ^JllJljö 4_S t û j_ijj-li£ ( ^-j4_j4_jjj_Lj Ia£_ijLûjLû 4_J QGOdGSÎC u^_Lujj J jjj^. 

.ûjIj_uj1_1 ^jjûj ^jûj-luj jûjL)4J9 ^j J jj4_j I j_lj ^ iui ‘i lj4_j 4_j ûjj_jIjû ûjû gGOdGSy 4_J 
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AJ 4_S j lS4 i ij j S xx) j j£-j Lo 4jjj *L_Î ^_S4_j (_£— 3 ^ ^L^- 3 " LS^^" 3 (^g-jSj-JjJ 

. jjjjlS ^g-ojl 34_^ 

4Jlj_ 9 4 "i xx) I j ^__î i jju j j_9 ^_j j_j 4_j ^ V 4 _j û j û j 4 -uj û j 4_j (_S û j ^_S 4 _j û j 4_j j jSj_9 1_j £5 j 4_j Lo_j Aa i i j 4S 4 _j 
c j4_Lj Vj4_j j^Lo4_j Lj 1 4_j jLS4_jjj 4J lS4_j ûjj_uj4_j (j4_Lj 4.S 4 _jljj^_jlj j Lj 4_j j Lûjluj_j j_j_j jjûIj ^ 1 :4_j 

4_J ,^j4_jl_ûûJ 4 _oj_j 4_S LLjjjjLg-j 4 _jjIjjjL. j4_j 4jS4_jjL ^IjûJj4_j Ljj i4_& ^jûj4_j (jljljj 1 _JÊÛjj4_jö 
j4_j i ^j4 _ ijjj .jjjjûjIj ûjûjj4_j jjj J j j J 4_j l S. j 1 jj J I JlI jj ^jûjj4_S ^-Sjjjj j 4_S 4 jjjjj Lj jIjjj 
jLS4_jjj 4_î l_SjAj4_jö ^V4_j ûj4_jjj4_jûJ j jj4_SûJ 4_SûjIjjJ j4_j 1jûaJ4_jÎ5 ^_jj 4_S 4 i i t ~\ i ijL ^j4_jLjjj 
(__Sjjjj j l_S û j j J j4_j4_j . ûj4_S4_]jj ^jjjj jLj 4 'i ^ û J j jjûJ j4_jjj ûj4j 1_Sûj4_j4_J4_S 4_J *. S iS4j 4_î 
Lj cjSöjjJ j 4_S 4_j ^ Sf 4 _j j j 4S û J j û J û j û jj (j 4_S 4 j V 4_J i_j jj 4_J l_Sj j j Lö ^__Îj_& j j J jj jj û j û j 4 _j 
4_J l_S û j t û j 4_j j 4_S û J j j j J jliS 4_j 4_J l_Sj jj j LS 4_j jj j û j û j û J 4_j j jj^. ^-ÎjJÎJ <jj û j j 4_j j j j l_S 4j û J 1 j 

. ljjjjjjû J 1 j4_S4_jjj_ûj 


jLS 4__o4_j j Lj 1 jj lj ajjj ûjûjjJ j4_J jjjSj jLSûjjJ 4_î (__SjS4j 4 o i i j4_S 4_j jjjjûJ jû4j 0_jj4__uj 

jûjLoj jûj4j j jJÖ 4__j LjjjûJ 4js4j ûj4_jj4_Sj 4 _SûjjJ j4_j4_j . LjjjLilû jj (j4_SûjjJ ^jjûjjj j4_uj 4_J 
^ UJ.S jS jj jj_o jj j 1_S 4 jjj (j û j Lûj û j 4_j 1_S û j j J jj J j 4_J j 4_S 4 j . Lj i i jj Lj j jj 4_S V 4_î j 1_S 4 j jj 
^jûjLoj 4_J l_SjjjJ j4_& ^_j1_S4_jjj (jûjLoj 4_j 1 j ;4-SûjjJ j j J j4_& : i1_S4jjj (_5j-S 4_jl_SûJ j1_S4jjj 

^ V 4_j . I J 6 4 j j j j I 4j Lo j j_o 4__& 4_j I j j j 3 Lj j 4.J 4 _Sjj 4 Q i 9 4j^. 4__o 4 _j . 4_j 1 J jj^. jj ^5 4_S û j j J ^_j 1_S 4j jj 

. l 1 Li ij 1__£Ö ÛJ j Ljj LS 4_J jjSjJ j_o l S 1 1 1 _S û j 4_j Ljj j j J j lS 4 _jjj Luj_o 4_j û j û jj jj 4_S j jj 4_j û j 4_j 4__o 4_j 


www.dengekan.com 


Page 61 




[£ a II xx) AJ 4 J 9 (jLSA-jjj Jj_ujj_s I j_jj Lj " ^uuju4-J4J9 jjJ ^_lj_ujj_fl 

LIluj j j J J£j4_SûJjûJ ^jAÛ^-û-jJ j4u j 1 Jû JlIA @_u <^l£ûjIj_jJ 


lg4_j V j-i£-i J j_o j Au û j Loj c j j J û j j J iS^S 1 4 j^ 4u I 4 i u_uj I j 4.J I Ju [£ 4-j_j j Luj_o 4u û j 4 _j J jJLj_ 9 lu 4_J 
^5 jJÖ 4u j j_j û J <L_o 4u û j û j I J jjL 4-S 4u_j j l_^ û j ^ V 4u c J jS û J J Lj j 4_£î û J j 4u j 4 _uj Aulu 4u û J 
4_S û j j J j j J j 4uî) 1 £ u 1_S 4u 4uî) j_j j_u l_£u J_j 4uî) û j 4uu LljJ J 4u . I Jj_j d£ V 4_J 4.S û j Lo j û j 4u Jj£_o 4_^ 
^uJ j \£ 4u ju oju û j I j^ j 1 _£ û j j 4 4_1 c £ 4u l £ \ ) L^ ^ V 4u c uu j a£ Lj ^uJ ^ £ 4u ^Lli ju ^ jift ju û j I j^ 
j_u 4^S ^_J j_l£uJ j_o ju Lj j ^£j j j 4 û j 4u J j^ 4u lu_j j^ û J j jj^. 4 û j 4uuJÖ j j_u j 4__u l ^ ijju 4__o 4u . j j 4_£ û 4 

?lL1_LLu 
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. ^_3 û J j-o U 


LSûJjJ ^Jp JAjL^ : cs-^^ t$4j-Asj-* 

^4_j_j|^S ^ilSLuL 4_i jjj Lg_a4_öj4_j ^_j4_û_jJ c ^j-jj J ö JlIA g V’i 


4J . (J_j4_S_J I JuA_3 <j LS 4_lj j LS û Jj j (J 6 J 4_j J J S -I q Lj 4_J 4_£4__ûVûJ (_JjLûj4_uJ J_J_jIj_3ÛJ 4__û_J_3 

c û j 4__j_uj_j_j û J I J 4_S û 4 j 4_j ^ 3 xx) I j ö j L_j ^_3 LL 4J j 1.S 4 _j_j_1 j_j_LjJ j_o 4j j_lj j j_S 4_j j_j 4J j j j I 4 4_S û j 4_j JJ jiL_9 Lj 
4_j ^4_Sjjj ^_S 4_j û j Lû j ^.jûjVj^U Lj-uj Ij ûj Lj 4__1 l S ijj_3 . (J_jjj_j_jûj Ûj4_j L_lLjj4__3 4J4_£ j4_jö4J L^. 
û j I j_L_Lj 4j j__i£__J j_û ^jûjLûj ûj Ljj j J ö j 4_j_j j 4_£ j j j J Lijuj 1 j ûj Lj 4j j_j Lj j l S J1 ^\4_j ^^4—3 (j4_SûJ 4 _SûJj4_j 

4_J L S 1JJ J j4__& ^_J 1_S û JJ-3 Lö 4_JJ_J (_£ û J 4_j j4_S4j ÛjIj_3_uJ ^4_J .LjLSûJ jLj J 1_S û J J_J-uJ_J 4_S 

^4_j j-j-j-jJ-uj-j 4 _S_j_ 3 t(jLj_j_j_j_j 1 JLû 4 \ j_uj ^_uj4_j 4_1 l_ Sûj 4_j4_j|j4_J ^V4_j c ûj4_j_jjuL t-_S4_j LulLljl 
4LuLuLlJ_ 3 ^g-S-jJj 3 S 3 1 J-û j^-J-A ^j4_j LlJJ-uJ j4-J . 4_j 1_S 4-J J_J 4Lo ^_3 J JJ^. I aS 4_J 4_J ^_J AJ 4_û_3 4_J_3 Lj ÛJ 1 J-J. juJ 

j L 4_S j 6 j ^_jj I j l 3 û j 4L LS tojj 4 4_J j LS û j j_j L& 4_j_iS L j j j 4_1 j_3 4_L I Aj Ll_lj t 4L L^. j L 4_j û j 4_j_û I j 4_j 
( j L( (Jj_iS_jJj_û) (j-)ji)jjj 4_S (j4_jL^.jL j4_j Löûjj4_û cLl_ljûJ Lluj j j J jûaS__lj ^_j j j_^. I aS 4_j 4_j j 4_j4-_ö 
4_j û j_3_uj_û 4_j c^j4ujûjjLö j 4-S ö Aj_3_3 4_j V j_3 4 Uij j^Lj c^j4Û4JL^. j^Lj ûj4_j_ûIj4_j LjLSûJalj 

. Lj L ö 4 j j j j 4-SL-uj j j J ^_j i j j_^. I aS 4_j 4_j 


CJjLj4L juJ Ij 3 3 .u.1 34 S 3 3 J ^__3 LuJ L ^_3 J J_û J 4_J I Aj_JU_uJ_J I J (J û J 4_j J jS J_J_J ^_1 LuJ J lj4-JÖ J J J ^4_S4_j4_J 

^jLj4— Û ^_1J J_J_J I J I J_9 J L J J_! 4LlS 4_jj ^_3_3 J 4_S-uL_3 (J4_S4-J . JJ J_3 (J LS 4_J_3 J J-LJ û J 4-j J J-S_J_uJ jA_ 1 _ 1 J 1 _JJ 

t5^7? ÛJ b L (_5 4L L-J J-uJ J 4_J L 3 xl’) J J_uJ (_£j L-9 û J û J 4_L J J J 4_J J J-S-J l AJuuJ û 4 4_û— 3—3 c I Aj 1-S ö J j L J ^_l_l_l_j_i 

^_S 4_j LS 4_j j_j i_S û j j 4-& 4 û j 4L jS û J 4_j ^_S 4 _j I Aj Lû_j LS 4_jL_uj_j 4_S_lj j 4_j I j J j ^-J i j j_û j 4_j j 4_S 4_î j j j 

. jû JûJ jj 1 j 4_S 
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(jjljIjLj 4_S j L£ûjjuL4ujjuL ûJjLjJ 4j 4 _j_j 4 L 3 jj_û_j ^JujjuL 1 s_L 4 _ 1 j 4 _j û j 4 _j J j£_l 9 Lj ^ 4 u 

^_o 4 _j_j IjS (jl_jj_j_9 4_S jjjSûJ 4_!9 jj_uj j_j IjL >h j I j 4 _j 4 _jLû 4 _j 4 û j 4_^u_u ^L^ ^ ui Ij j ö 'j-A jj I juu 

^_0 4_J_J IjS ^-£-1 J l£ U ^g-J l£ 4 \J J—L0 j JJ_û4_JÎ) JJJUU-UJJU jl_û_j_j4__9 Jj l j. 1J I JL_L_LJ_uJ I j 4_J . ^ J_3 j^ û Julj 

. 4-j 4_£ û j j j j j 4 (j û j 4 _jj£_l 9 Lj 4 Ûi 4 jS_j Lû_uj Lj û j û j 4 __uj 4_J 4 __û_lj j û j 4 _j i_^ û j 4_j I jl_lj 


Lj4_j_j 1 _j4_j & I Aj_uj_lj (j4_j4_uj ^û l_^4_j û û jluûj4_u4j IjUjlj j4 _j4u ^4_j_j I j£ jluju_9 ^gû l_^4u luj_j 3j_j 

^ l_t ^_lû jj 4_j ^lIujLj 4_j CuJjjju j^ûjjûi LiLLj 1 jj i_j( Newtonian) ^ j vi j-û ^ujjuu llj4_£jûj l ^ V i LS 

^u 1 4__lj jj^. j l iLjjj-uj ^u l£ û j_jJÖ j 4 L 9 j j_uj j LS 4_j_j 1_j j_l9 û j j 4 j-lj j 4_c l_j_j . Lj L^_j 1 ,1 1 u j_j 4_j 4 _j^_û__lj 
j4_uj4_J j_jj_lj jjj_lj 4_jjj_û_j4_j 4 j 1_£ 4 __l_i^__luj ' jlS 4 __ljjj_lj . j4_SûJ l_^4u j4_uj 4_J jl_^4û4û ^u Jj ^ _i 1 j L^ 
4_j4_j |juj4_J cj4ûljjj ^u iLjj L^ 4_j j j_û j 4u j û j 4_j I Ijj û j 4_S jjIj£u_ujjJ 4u ö j j j^j 1 jul j4u 

4_j 4 ^ 3 j 4_Î4 _ûjS t j I jJuj lu J ^L-ljjjuj 4j4_û j£ 4_1 juljuûJ j 4u4_& jl—ujju i_^lu4u jLS4_ujLû 

. JU J-^-J J-lUUL^. I J. . . . J lu J I J^UJ Lu J 


jluuJ 4_J L1lujj-u (jjlu_9ûj 4^jûj4_Î j_luu4uuu ju Ij ûj4u_uû 44u ^_^4u 6ju ^j I jul ^4uuIj^ j!uju_9 
^4u juuuuu ö û ^jûjujjj ^ujLSûJjj 4u IjljuIjJ4_Î l_^ûj ^^4u ? 4_j juu I JLju_ûju4u 4u^_ouu jLu ^u_ûju4u 

4_L^uj j juju tjLS4_j4_j ljuj4_J .LuLSûJ jj4_uuj jIjLu^. ^ujlj4_j 4u ^ ^ < jj j4_JV4u 4u_uj I j 

^.^ujuJÎ) 4j4_ûjS t^4_iûlj£ ^ûl_S4uujj_iu . Ljuj£ 1_J jjluJ ^u Jj j 4u jlujjJjulj j ûAjuuLu Lj4_jl_j4u j 
j4u lu lu . û j 4_j ö j ju-u j I J I J4u ûjuukj I juu ^a4u jLj 4_J jlu j .. 3 J 3 Lûjj-o jj !_£* j jJjSLuu^ 1 l_£ûj 
4_î 4_£ j Lû 4_j I j j j ^u l£ 4_j j j_û j 4u 4u 4u j_û l_j j j j j j j I j£u_u j j J i_S 4u û ju j I jl^. j 4_u 4_î j 4_j luu j juu 
^ul_S4uujjuu ?j4_^u 4_!9jj_u 4_j l_jjj_ûj4u ^4u juljuûJ cûjljulj ju j1u_ÎuJj_û û j 4u_ju_u 'jLS jluju_9 j4uV 
^SAuûjLûj 4_J j jujjJlu jjjli^lju_u ^u û j Lû. 4_S jLûj4ujjû4 j4_ûuu juIjuûJ ^4_ju IjS j lu ju_9 
j 4_î û ju lu j j 1_£ 4_û ju 4u j û j Lûj I 3 3 iS 4_î ? j 4_^u j Lû 4_!9 j j_u ju j I jS LIlu j j J ^ ju 4u jj I jS 4-juu j ö j lu 

. û j 4_j 4_j j I j j j j I uj j j J j 4_S 4_î j4_j Iju_lu4u 


4_S iLûujJu j Luuu £^ju I ju û û c j4_Sû J ^4uuljS jluju_9 ^uL^Aj lLi ju jjjuu j1_£4_ûju4u 4_£ujuu 

Lj4_j l_l4_j j (Turnip) ^_î_lu j (Jumbo Jets) ^V4uûj j4_Sjjj j Jj_ujj_9 ^ujj aJ ûjj 4_S ^_^4u4_î4ujj 

j j_o 4_iö ^_o juu 1 ^ \ o 4u ju . juu j-^u ^u Lo-lu j Lj \ ) û û j LS û j j J j 4u^. j û J 4j û j 4_lu j 4-S j j j J ju jjj 4_ouu 
4u_uujj ju j_l! ^JLSLuIu ^V4u t ^ jûuJu 4Û3 û 4 ^4_jj|jS jluju_9 ^uu 4u jl_û4_j|jjj ^ûluj ^ûl_S4û4_u 
■ (J *Lî£ û 4 4_!9 j j-u j Lû 4Û I j j j j Lj j ^u L^ 4Û 1 g u_ u j j_o 4_JÎ) jj lu_9 û j ^_Liu j j J 4u 4_S I j 1_£ 4uu j juu 4j 

j 1_^4Û4Û 4j (_^4u4j4__ûjS jjlu_9 6j û ^ûj j4_JÖ I Au_uj I j 4j 4ûjj_ou jjj iLuuu j_olû 4 u4_jö jju 4_o4u 
Neuron) jl_ûûJ4u_u4_jîi jûj4ÛIu_oVûj .ûjljluuu jIj4Û Ij4û1û4u j4u jl_o4_jîi ^L^U jjlu_9ûj (J4-S4Û 

jûjlujûJ ^ujluulj ^uJj^lju 4 u Ljî)ûjj 4 _jî) t t lluj l ^ u. 3 o jûj 4 ÛIjloVûj 4 j 4 Û 4 _ûu^.ûj jjj (u 4 u 4 _c. 

j— 3 Lj lû I j . Lj \ ) I ju lS 4u 4u^. Lu j û û j j lu_9 û j j û j lu j û J (jt 5 J L_u 1 J c5 ^ J ^Lj j-& 4u_u Lj j lu ^J ju^, lS4u 
? û j û j û J 4_ju J û j 4_o 4uu I jS ^u I jJ I JÛ_û 4j ju juu ^u L^ Lu lu j jj^. j û j 4u Lj û j lu 4_u j£u j 4_û. 1 3 u. 3 A lu ju_9 

^4J .j4_£û4 çL^Llj (_£l_JJ_LS LlJ l_J (_£JJ_LJ (jL^^Lj^-j ^g_J LS Ajû\ lj 0 L-J J J-Ljljû^ A— û— LJ 
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25 . 


(j 1_S 4 ^ ij j£_uj j jS Lo 4_j 4_j (j û j 4 _j I -l^. i 1 4-ûj 1_j 4_j û j 4_j J j£__j j__3^_3_î jjj-j-lj 3-1-3 3 LS L-o Lj û j 4 _Jo û j Lö 1_j 

. (j_û4_j_j lj£ ^g-j l£ Öj4 3 j 0 S-j-j 4_J 4_£ 


n n im 1 


3 u L->j lS^— 1 U J-J ls -1 1 33^3 ^”- 3 (_^4j Ij 1 4jjj j4__j (J4_S4J NGWtonÎBn ^_j_lj^_lj (^__jjj_j__j ^_jIS4_ 

(j4j^û4jl-^ L_^_J J I J_J_uJ 4_J (jl_^4_^l_J 4_J j_l^_lJ j_o j ^j_j4__j ^V4 _j ,ûj4_jjSûJ l-^4__j JÛJûJjjj j Lû j 4_3 j j j û J 

4_1 4_jûjLj Lx \ 3 4 j_û ^4_i_j|jS (j 1 _j j_j_S • 6j 1 j 1 3 (jl_û4_jljjj ^_j!_jj ^_j 1_^4_jjj_ûj4_j 4_1 ^-jj Ij4_j4__i 

4 _£_û 4 _j^. 4 _J j j j 4_S 4 _j 4 _j 4_j j j-û_j j 4 _j 4 __û 4 _j . jj 1 J û 4 j l L j j j j J j 4_S 4_1 j 1 û_j j_j 4_j 4 _!lj j 4 jj 4 _!q_j_S 4 

. û j 4 _j_j_j_ 3 _û 1 _j j_j ^_^ 4 _jl_jl_û tjj-ujjj-uj 4 _] j 1 _û jjj j 4 _j_uj 1 j 3 3 u 34 S 3 3 (jj 1 j_j_uj j 4 _uj 4 J jlS 4 13II ij-jLû ö Aj 4 _s 


(j lj 1 j j j J j 4_j V 4_J (Bell lab) JIj I_şA £. i'q Lj 4j 1927 4j J 1 -S /.d ‘sd . aSöjjI 33 ^ lS ^3 1 4 j ^ 3 s 1 _j 

Clinton Dsvisson snd LGstGr )j4_ûj_l£ j4_j_uj_lJ j jj u j s i j jj 3 j_i î^ 4 0 j 4 3 3 1 1 jlj 4_ û (ji_jj_3_s 

4_1 l_^ 4 _îûjjj^ 4-S 4_j jj^. (jûj4_j j 4 _uj 4_1 Jj^ûJ j Lj û j 4_j_jJ j£__j_Î jlj4_j . Ijj ^ 1 i4_j ûjû(GGmiGr 
4_î ^_î L j_uj_ 3 j^ J4-S 4_î l^JjL£ ~ ^_^ 4_j ^_jLS 4 _jj _3 4_î (jjll£jj-uj jjj (j4-jl_j4_j j 4 _j — jl_^4-jjj 3 Î4_j 

4 j 4_S û 4 j Lj_S û j j 1 _j 4_î l ^ 3 1 j-j 4 _uj t_£ û j j LS 4_£j j_j 4_j (j 4 3 3 n uj 1 j j4_j ?(j4_SûJ j 1 j^j-ujj j J (NickGl) J£_jj 


^4 _j (jûj4_j (_jjJÎ) 4 _j .^ 4_jjljS (jl_jj_3_S j_3 ^1_0 _Lj_j 4_j (jjjj (j4_j 1 j 4 _jljjÎ)jjjujj 4 _uj û j 4_j J j£__lS Lj j 4_Î 4 _S_jS 4_3 
(J û J 4_J (jj û J 1_J 4_uJ (J J J_J J J_3 J J J j J (_£-^ 4_J û J Lû J_J (J L^ l_j 1 J 4 (J_j J_J_3_3 1-j 1 a£_ 3_3 J-^-uJ J jS Lû ^ 3 1_J 4_J 4_j 1 J 1_J_S û J 

?(JÛ 4 -J (J LuI_ 3_3 ^_l_î J _3 4_jj ^_3 Aj 4_Û-J 4 _j_j Lj J_J 1 J— 3 û 4 J L£ û j j-î Lj jûjj4_a 4_j4_j JJ-f^. 


j L uI_j_ 3 (Hippopotamus) jûJ4lSj4^ (jL-j jsjj_û (_5>ûj (^— ^ iLSûjj 4^ 4_j4_j 4-j 4j^ûjl4jjj L1 ljj^_3 j 4_$4 _j 

Aj 4 _J^. j 4_& (^_lL_uJ^ 4__J 4jl_û_JjS L_^ûjj4__& ^Lf4_J 4 Lj 3 3 ö J (j4_£_3_3jj4_£_3 J jLS 4 "i juJ (^-JJ Ij4_j4_j Lj_3 J Aj 
(^_j I jj û j Lj^. L_j_j_j l_j 4-jj_3 . JÛJÛ4 jLu 1 j _3 jj4_û^jj j L jj iS 4 _jj_û 4 _jj 1 jS 4__u j 4 _jj j 1 _£ jj jjûjj 4 _j jl_£4_j4_j 

(^j jj 4_<Lj 4_jj Lj ûj4_j 1 j_j l_S4_juj4_j4Js (^j4-j (jj_3) 4_j jj 1 jjj jVûjLj j4 ^ \ L (^j 1 j û j 4_j L_lS 4_S j4_Sj Ûj4_j 

4_j j 1_S 4_£_î jj 4_j (^_jJ jj 4 _Lj j û 4j Lj J 4_j Lj j La Lj jj_S (^_j Lj Lj 1 j 1 1 Lu 3 &) . j û Aj j 1 L’i jj j Lj jjk. 4_J (^_jJ jj 4_Lo 
(^j il_^4_jjj (j û j 4_j JjiL_j_S 1_L (_^jjjj jj 1 jjL4_j lj Lj jLSLjIj . û j 4_j 4 _£j_ 3 _S Lj jL^ûjj 4 _j jjj ûj 1 _j 4ÛS (^_j4_j 
jj jj Ajj j jj ûj4-jjjj 4_j j^_Î 4 _j 4 __uj j 4 _û 4 _uj j jj 4 _uj ^J^jj-uj jjûj 4 _j . j 4 _Lj jjjjJLj jjjjjLs 4_j c^_^4_j 

. jjA j ^l_L^_i4_j jjjûJ 


û4_j 




4_j4_û 


jj-ujj 4_jjj 4_j j 1 i’uxi 1 JJJ ^ 4jj 1 jj j Lj jj_S (^_û 4j (^^1 1 4_j V 4j 4 jj Ljj 4_j 4_j 

4 î 3 K 4J cjj£4_j . jj4_£û4 j Lj_uj Lj 1 j4__ujj ^4_j j j jj LjÎ) 1 J (^jlj4_Lj4_j 4_î 4 _ûjj j4_jLj_!lj_ûj 
ojjj [£> 4_j Lû j j_uj j 4 _uj j4 Sl \ ~\ t_j_j_uj4_£ jj_û4_û jj . 4 _j4_£Jjj4_j/ jjj4_jj ^jj-uj j j-j j j J c ( j lj 4_jjj û j 4_uj 
( jj 4-S jjjjjj j jj 4_jj i_j û j (^g-jS Ljjj (j j L jlS û j ^ V 4j ! j 4_5Î ÛJ j LjlS û j j jj 4_j i_j û j j 1_S 4 _jj j Lû 4_£_î jj 4_j 

4 J 1 J jui 3J 4_JJ J ^_J LuJ Lj J j J (J LûJJ-û 4_JÖ (J V 4_î ^ jj l_j J J J (^J j_3 4—j; (J J 1_J_S û J . Lj lS l_j (J LûJ J-uJ J 4_uJ (^_uJ j JJ 

. û j jj Lj j 4 _£jj^. 4_jj| û J 4 _uj} 4_j 4_uj j j J (j ö j Lû 4 j (_jj jj (_jj Ls i_S û j 4 _û 4 _j 


25 


(j 4 _L 4 _j macroscopic 4 _j i j t>. ^ ^ j^ujjfjjLo j >. ^ ^ j^*xjjSLo (jIj.lj 4 _j ^jjIjLl^. jj > *‘L ^ ö ^ 1 j j 4 _j_ijj. ^ j j 4 
jjjj t-^jj j 1 jjj ^ s‘ 4 __j jj jûjj-j ji_ji_o 4 __i (j l_ij_Ljj 4 _j j ûj_i 0 ûjj 4 _j ^—i^jj jj jûjj_i ji_ji_û 4 _j L i_o 4 _j 4 _j . L microscopic 

L$j[ 
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(Jjj4_ûj j j J ö j <Lj J j £-J-9 Lj jj I jj J jjj ^ 3 3 ^ *L_Î LljûJLj \ S Ljjj l_^4__jûjjjj ^nl5 

J A_1 J.J A_uJ ^_3 _û J_J J ^_J J J 4_J I ■'UÛ A A 1 Jj*J L_^_J AÛ 4_JÖ 4_1 . (J 4_a û J lS 4__) 4_J 4_S 4__Ûj LuJ J 4__uJ 4_J J ^ Aj ^ 

1 1 Jj-j ^jj j_uj l_^_j Aj 4-JÊ 4_J . j_j û J Lli-uj JJ J l_^ l_j j j j ^__î L_L ^ J i j 4_j ; (_£ 4_j j 4 __uj 4_jj 4_S û J 4_j_uj 1 j Lj lS 4_j 4_j 
jj-ujjjJ l_^j j Lj ^__î l_L jj4_û4_j ,ûj4_jj_ujû4 jjjS4_j j jj4_£ûJ l_^4__jj4j j L^ 4_1 j_j 4_jj jj4_j 1 J j j4_jJ4_jö 

4 _l ^j 4 _ 3 < 3 j 4 _j jj^j qU ^ 4 _j (Thomas YounQ)i_£_j 4 _j jjLûjj 3 ijj \^\ ij (jLjjji ^Lj iij . ll j 3 û j 

4_î l_^_j j LuLjJ L_^4_j 4 _Jj_3 4_Ûj i^j^ljjjj 4_£ 1 1 1 A L_^j4_jk4_j ^jûjLj j Jj^ I Ax>4_j û 4jj_j ^j4_j4__uj ^jLjûj4_uj 

. j jj ^j_j (_£ j û j Lj jj j_j_3 û j 4_j <_S û j 4_£_î j_j 4_j 



^^-jSljjjj ^jJjj^uÛj ^^jjjjj 4_j ^LS^jjj ^jjljjLû 't^j^-j (jûj4_j Jj £J Q Lj 




l_j_uJ 1_3 


c4_jjj Jjj4__ûj ^j^ljjjj ^_j4_jjjjj jj jjj (jûj4_j c j jj j j 3 l4__& ûj4_j jj 4_S <_SjAj4__& 4 j4_jê j4j4j 
4_Sjjj4j 4_J <__^j j LujjJ L ^ û j ^jSLjjjj Lj jjj û 4 lLjL Jj^ûJ ^j-uj 1 j j4j ^V4j . ûjj4j£> (j4_Î4_jî) 
^jjjj ^_^4 jûjLûj 4J j l_û jlL 4_ûjj . j_Jû 4 jj j Lj (PhotOn) jjj j_9 4 _ûjj I J4_Sjjj4_jö 4j 4_S tLjlSûJjL^ 
j jj j_9 jjj ^^jûjLûj 4j j_j4_£ûA_jj ^__i_uj4_jîi 4_j Ijjj jLûjlL 4__ûjj t<_£4 \ i^ljjjj 4 jj j jj 1_0_^jj ^jj4j 
. Lj 1-S û 4j û 4 I aS4j4Lj_j. j 4_JÎ) 4J 4jjjj_9 jjjJjj jjjJjj 4 j ^jj 1 j 1 ^_£jjj_lS Lj4_jl_j4_j . ö j 1 j£j_ujj j J 
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l^_3 A J 1 A4 \ 3 S Lj 4_J Afl 1 1 ^^4—3 ISQ ^ Lj (_g— 3 1*^1 3 *\ 4_\j4_J L_ Sûj ^LaLj ^-^4— J 6 '^-Jl juJ 4_J uSlj ^-jj-lj-S 

(jl_J (J LS 4_j J J iS-lJ 4_J L_ Söj (jLS 4_S1_J 4_jj_3J_S (J_J_jIj_3Û4 . (J_j4_£_J LIlujjjJ ^_j_j j_jj_S l_S4— j i^SqS ^_^4_jûjjjS 
c c_S 4_j_iS l_j j j j û j j i Ljljjê j L^ 4 _j 4_j l_a_j 4_j ^_j lS û j 4 _j J j£_lS Lj L1jj£ û J . j_j 4_L_j j û 4 j l_S 4 \ \ S 4_j 4_j j_j 

cûj4_!uû4j ^ l 3 4_j 4 __û4_j j4_S4_j . jj4_£_j 4_£4_j_uj4_jj4_j j4_j I aS4__ j4_Sj_^. Aj4_^. j1j_j_j 4_J jlS4_jj_jj_S 
j Lo4_JÖ jjjjjû J 4j_j4_£_j j Lo j_j j 1_S 4_j 1 4 1 4_j 4_j l_S4— iAAj4_ j j4_uj 4_J 4_^4_j_uj4_jj4_j 4_1 j_ij J J 4 

j j jj^. 1 JlS 4_j 4_j (jj 1 j-3-uj jLo4»jî) (j_j_j 1 j_j ö 4 4_û_j_j .JÛ4Û4 S33J (j lS4_j j_ij_s ^4 _j 1 J 4_j 4_j 1 J j_j jjjj^. 1 aS4_j4_j 

^_jLS 4 _jj_j 0 Lj q j j_j_^_jJ 4 _j j_j (Davisson-Gramer)j^Lûi q a j 4_j j j £_ j_s i_j ^_j i a_û i ~\ 34 — 3 a_j 

j_j . û j 4 _j_j j_L_ 3 _j_j 4_S û J j 4_j j 4 _uj 4_J 1 A j 1 j£_j j Lj 4 ^S_i__j lS 4 j (JJ_j_j_uj (j Lû AJb j û j 4_j_j 4 _£_j û j Lj j j 4 ^_S 4 _j 
Lj j L& (J 4 _a 4 _J Lj_j_j 1 j_j_j l_S 4_ 1 4_S_Î j__j 4_j j 4 j 4 _j . jj_j j4_j_jJÖjj_uj j 4 __uj ^_S4_ i Öj4_j_jjj A 4 _û 4 _j 1 _jj_j_S ^uLjLjlj 
(jLj <_S 4 _jûjjjS ^Jb l_jj4_j 4_j i_î j_j 4_jj ^_j jj 4 __Lj 4 _j_j Lj 4 _j 1 j (jLjLû tLjl_S_j j j jj^. 1 JlS 4 _j 4 _j 1 JLjj 1 _S 4 _SLj 
. 1 JûJjjj (jjj^U ^_S4_ j( 4_S_îj_j4_j) j_j 4 _û 4 _j jS_Î 4 — j 4 _j_ 3 _j jj_jj_s 4_J jjj ^_^ 4 _j 4 _Î 4 _ûj^ 


Uncertainty ^__3 l_J_jJ J l-j , g 3 3*xl 


^_i_u_^_l_3j_3 4_J 4 3 3 3 3 J—3 ^4_!1_1 IjS (J 1_J J_3_S 3 [S 4. 3 3 S J 4_uJ 4_jlj4_j_J 4_J J-J-J 




1j1926 ^Lu 4_î ûjû(Werner Heisenberg) £ jjjjj^u jal^ jjj j4uV aJ Principle 

(_5 1_J 1 A L_S_3 ûLî 4_JÖ I Aj 1_S l_S 4_J 4_î Lj û J I 4j J J-3-uJ (J Lû Lj 1 J_3 4_Û_J_J L_j_jj û A (J L_û__3_3 1 LjLJ A Lj ^-L-luuJ 3JJJ 

J_J . (J_3 jS_3 (_£j 1—3 A A J 4_£_J_3 L_£ 4_J 4_£j J_3 4_j ( ^_J 1 JJ^- ) J ( (J-J J-uJ ) Lj_JjS U 4jjJ_û_J J_J . (J-3J-J-3. 3 A J 4 S 1J Lj 4_J_3 1_J 
jAj4_S l_S 4_3 4_£_î j_J 4_j 3__1 J-uJ ^_3 1 J_3_3 4_î 3 J_û J J 4_uJ l_j j4_a 4_3 C ^g_3 1 3 *3 î A 1— J 3 -J-lU LlJJ 1_S ^ --3 < ^- 3 JJ- û - 3 

( Lj_j j^_3 (j 4_£ 4_j_i i j-jj^. (^_jaj4_£ ^.jLLujjLj) Lj_j4_£_j 1a_j4_£a (Momentum) ^jj4_j jIj_i_j 4_î jj_ûjj4_uji_j 
^PIanks constant) l_^_i^Lj (jjjS4_j 4_S (JAjIjSLijL ja aj_j j4_î ll 3 3 Lj jiiS j a 3 j_iSj4 jb (j4_£4_ûiSi_j 

4_jAj_j-uj ^4_j ^jöaLuj 4_j Lj_jj^AA ^V^-j t 4 _j_j 4_j 4_j 4_J V 4_J l S )jj-^ 4 __û4_j Aj4_^.j4_JÖ . A j 1 j_i 1 A 1 Aj4_uj4_j 

. A j 4_J_1 jLLjl_3_uj 

Lj_3J_3_3_3 (JAJjuJ ^—3 1 J_J A A AjAj_3_û 4_£ ^_S 4_J_J J 1_S A A J J 4_J 4_J 1 J (J l_j Lû Lj_3 J_3_3_3 ^—3 1 J_3J^. t 1 A J J 4_J Aj4_^. 

LjL£j4_J La 3 3 Aj 1 Aj4_j J-3_3 1 Aj_J J_uJ 4_J 3 J_û J J 4_uJ l_j j4_A4_J 4_jjj_û__3 J_J . Aj4_j 1 j4 J. j_3 4_J 1 _JÊAjj4_JÎ) 

(j4_jl_S4_j j4_j (j 1 j_3_j 4_î l_^_ 3 A j j 1 j 4_j 4 _a__j_jjA . L_s_j_ 3AA AAjûj4_j j J A 1 A_j_j 1 j_u^. j I j_i_j 4_î j j_û j j 4_uj l_j 
. (J_j4_£_j 1 AA j j^La (jjju4_j (J4 _a 4_J (j_3j_j_3 jLjAA 1 A 4_j Lû 4_j 1 j j j ^__j 1— j j 4_J 4_S 4_^ j^, j ^ 1 ja j î j S j j_i 4_o l_ Saj 
! (j4_£_jjj 4J 4 3 3*3, 3 j-j (j4_Sljî)4_j AjAj4_uj ^_!s 1_S4_£4_j ^_j_j 4— j t4_Sjj_A — s jjj JJJ ^S_!s!>Ls (jjjSALi 

^SjjAJ j4i4L IxûISU 6 /10,000,000,000,000,000,000,000,000,000,000,000 

^_uJ_J 4_S û J_J_J J C. S 3 û 1 JA J L£ ^ J AX) J 4_uJ 4J L_S 4-J ^_J LluJJ 1_J 4_J (j j_J_3 J J_S ^_S_J_1 J_3 L_S A J ^_J_3 J-SjuJ J jS Lû 

4J J_J Aj J Lj4_jLj4j t^_lAjj4_J jjj jjj (j4-S 4—3-3 Ijj (J_J_J 1 J_3 A A 4__û_J_J l 3 Jl 3 d) t (J_J_!lJ_ 0 3 t£j_) J_j4_û_jJ__3_û1 

4_S 4—3 (J jJÎ) 4—3 (jll 3 3 lS J L Jb . (J_j J_J_3_3 I a£ 3 3 1-C 4_uJ 4J J_3 4_û jJ-J-S J J 3 î 3 3 J j_J_L_3_3 (jj 3 î 3 3 J 4_uJ 4j l_S 4—3 

1/1000 ^Lj I .ijdA*Lj_]j_Lj 4_J Lj ^Lj^A^LjJj 1/3 ^_j L jjj j 1 j dA (j û j I ^j^-lj 


(^UljJjLj 


<Lj ( (JJJ_LAlJ<Lj) j_j I j_J 


(jl_o‘L_iî) 






^oLj 


■uj 


4 _Aj Jj c I jö : 




4__û_lj 


;4_S4ji iûjlji__uL. ^j-j j l j 4_j 4_i aS 4ul. j j j j i_j .000000000000000000000000000001 

4_J<L_Ö) (^_j LjJjJ J Lj j_i . u i. jj_i ^__j_j 4_j (j_j4_Ai (_jj 1_j L (lj_j4_j lS<Lj (jûj 1 _j4_!s 4_j t ^_j Ljj 4_j jjj . Id . 


(jl_i (JljjSûL jjjjS I _lS 4 _j 4 _Sjut. 4 _J 


^-LOJ. 


j£ 1000 


ujj- 


j£_ij4j 


(jrf 1 


(_£_j Lj£_jj 1_j L 4 _J 


.(^j^LjjûL Ljj ^AljL J^jUl ûj4_£cLjjjj jj_û 4_JÎ)4_J (jj4__û4j tjjlUûL 1 i j Û j 4_j I j 4 _j^_j_i 4_j 
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(j Afl i i 4_S l S ill xi.) jj_q A_JÖ 4_j|jA_S u' i n t i_i_o I j 4__o4_j j4_S4_j 

4_j 4_S_Î j_3 4_j j_uljû4 Ij 4 __û_lj l S ij Ai.? j4_& l_ûûjj4_JÎi 4 j 4_S_Î j_j 4_j cjj_ulj 

4 I j ^ 4 i . i I "\ \ 


jy 


Lj 


i j_i 4^_i j jj 1_4) I A 

t_J_uJJJ_i_J J 4_S4uL L u u uj 


j I j I j_ 9 j Lû_j 1_S 4_u j l__u I j Aj4_j^.j4_jö ^4_j_j I jS (jluj_j_9 (Jûj_jju 4_j 

4__uJ_J_uJ J J_3 ^ 5 _3_J_3_J_uJ_J_3 û J 4_J_J l_3_jj J 4_J (J-l-3 I J-3 U Jll 3 3 J-3-& 4_J j l_û_J J J Lû J 4_J 

^U Lj û J 4_uJ ^_jL J 4 J J 1_J C I J J 4_J_Û I J 4_J 4_J . (J_3_l 3 1 3_J_Î J (J 1 3 3 J j£_3 J 1_3 J 4.J 4_S_1 JJ^. 

4_j . 4_j I aJ4_£4_Î ^_j 1_j_jJ J lj j4_j4_Jj4_uj t 1 JLuj_j_uj j j_3 £j_Î4_ûjS 4_î Lj 1_S û Ju j Lj J 4_S4_uj_j-ujjj_3 (JûAj_j_jLj ^jjjL 
^-ûLSLj j4_uj 4_J (jLûj4_9 IaJ^jJjjLj J_3 J_3 û J LuJ 4_î Lj4_j I_j4_j Lj_3_3 1 J_3 1_J Lj_uJJJ_uJ J_3 ^-S^uLjlj 
4_S Lj-uJÛ Jj4_j 4_j LLû J j4_j4j l S \ 14_û jS cûj4_j ^u 1 3 ~\ 4_î .Ljl_£_3 1 Aj 1_S 6 j 4_j J j S _i 9 Lj j jIS4_uj_3-ujjj_3 

ö J 4_j 3 1 3 Ll 3 3 Lj (_5jLj4_J L-$4_j 4 xxi 9 . j4_£_3 J_3JU_3ÛJ 4 J J J_3 ^_J 4 9 3 9 4-J^. J_3 1 J_3 û 4 jl_Sûj4_u4u 4J ^LSj4_3) 

4_j JJJ^.J_J ^4_J . ö J I J L^J_9 (JJ I J ^_J 1_J J_3_9 ^-Sj-ud-J-ujjjU j4_JÊ j4_uJ 4_î (J I J J 1_J J_J (JJLJLJ I 4 JjL 4_J 1 jS 4 4_j4_JÖ 

^_$j1_j 4_j (j4_j|j4j lLLlj (_SjiS4_j 4_S jj_jl_j|j (jlj (jj_L 4j4_j^j4_& cJjSûJ jjj_Î 4J9 jjj jLu LILII j 1_j 

. jjj^jöJ ^4_j_j Ij^ (jjS 4_j_L û j I JL-lj I j 4 4_î ^V4 _j tJJJ j I j-uj l_j ^4_J_J Ij^ (_£ 1_J J-3-9 


û J_U J-l J 3 Lj 1_S û J J J_uJ ^U I J 6 J-J L-û J •'U-S 

4— î û j Lj ^_S_j_û j j_9 j û j 4_j jj 1_S û J 






^ ^ ^ ^ ^ ^ ^ ^ j S 1 4 3 1 4_j_j_j 4 _û 4 3 4_S 4_j 4_î 1 -v 

(_5j4_S4_j t_j_jjjj_uj ^_j1_SLujLj 4 4_j4_& i a£_lj lS 4 _î (j LûS-i û*l j 3 a^.) ^_j_j I j (j ij . (DGtGrminism) ^ j_3_j_3_ûj_lj_3 4 

^-uj j j_j û j Lj^. û j 4_j_j l_j_jJ J 4_j (j ö j 4 _j t_S 4_j j 4_S û 4 (j j Ll A & ‘nA /'"i , u ' . o (jj j Jjj I j c j jj l_& 1 J 4_î j I j jS 
t_S 4_J_J_J J J_3_3 4_S 4_û 1_J_3_3 jLSljlj 4_J jjj j-j 4__û4_J . j4_S_3 JjLjJ 4_S 4_OJ_uJ_3_uJ (JJJ_J l_£) 1 J j J J 4j_3 I J 
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ûj^) 4_9 ~ jllj-j j 4 _S 4 _J (_£ûj 4 _j l i 4_1 ûj 4 _j_jjiLj l_S 4 __i I AÛ LS û j 4_1 J jS_j _9 L j 4 _S 4 _J j_j_jjj 4 _lj 

. Cij_j 4 _& (_£ûj 4 _LjSS 4 _j 1 > 1 jLj ljLS 4 u-lg ij 


(_£ j 4_S 4_j ^ Lujjjjuj ^ V 4_j . 4 _j û j 4_j j jS_l9 Lj Lj)l_SûJ (_£ I j L 4 _juj 3U -3 


4 J 


^j4_j_uj j4_j 


) 1 1 ) LuJ ) 


cûj4_j_jj^_j (j 1 _Sa ) ) ) ) Lud lj j4_uj4_J C . j \4_j^. 4_j_iS_o j_o l_j 4_jl_jl_û j4_j ^4_j_jljS ^jLjj_j_9 ^_j 1_S4_ 
j4_S4j . 4_j_xj IujJ J Ljj Ijl lj j û j Lj ^_S 4_jlj j j_lj 4j4_ûjS ^_2 .j4_û ^4_j_j IjS ^g-j Lj4_j_i ijj_lj 4_j1j4_S 

. ûj4_j_)4_S_j ^J9 Lj ^l4_j_)1jS ^g_ ) lS 4 ) ) )jj-j_) ^j_lj 1 j_j ö J l ) Ji ) & 4_û__lj 1 JiJj4_j l \ \ \ \ \>.t . i lj ^l4_j ^jj4_S4_j ^_j_ujj^)-uj 
j 1_S ûj I j L_ul 4_û 1_S Lj 4_S t^j-iûJu ^ 1 )4 _j jLLua!4_^. l_S 4_j û j 4_j J j S _i 9 Lj (_j_uIjuûJ 4_û_lj 4_jjj_û_) j_j 

^_jLS4_jj_) û j 4_j J j S _i 9 Lj . ^ 5 __j_i_ûJ4_uj_j (j LSa ) ) ) ) ) aai lj ^jj4_S4_j L1l_lj1j_)ûJ (j Lu 1_S4 __ujLSu !j jS 


4 J 


IjJ l_j L SV)U) 


g_jJÖ LIlU û 4 j l ajj ^ 4 llj 1 jS (_£ 1 _jJ)_l 9 ^__j IS 4 _ 


) ) ) ) LuJ ) 


Cj jjL (_£ J l A La LJ û J 4. j 1 g ) 


4_J j_û j j 4_uj l_j 4_S (_£<Sj4_j 4_j LIlj )ö J 4_û4_j 4ûjj_j L£j 4_J ûj4_cl_j_) 4_J 4_S_j jj^. LIlj j j ) SS 1 aSuLij j-u 

<_Sûj 4_j4_jê cUJU ^-S 4_j 4_S_1 jû 4u j4_jê ^4u_l I jS (jLjui ^uu^^j 1 Jl_l_lj_uj 1j4J . ^_) lu jSj ) 4_j1_S_j 1 Aj4_S4_ûjj4_j 


. l*U) i 4 _fl ^-jjj-j 1 a 1 jjJj 4 _S ^ Sj ‘) j 




4 _û 4 J j 4 _Sa_j 


j 4 _j ^V 4 u ûjjj jjj Ij 4 _SûjjJ j j 4 (j j-)_û Lj JJ -3 4 _I jjj )S ) l 4 _j ^_jjj_j (_£j 4 ^ 4 _j Al 4 u^.j 4 _JÎ) 4 _j 1 j 
Alpha ) ûj_l_luj 4 _j 4 _î 4 _j 1 j j_jjjjJ jjj S-1 ) ) j-uj 4 _J £^j 4 _j ^_j 1 ) ~\ 4 _J 4 _S 4 _j j j_lS_jJ 4 _j 4 _j 4 _jö jjûj 4 _S 4 _j 

i l S ) û i ) 4 _j j ö j LLj . <jj_i_) i aj Lj 4_S 4_a_j i_û j 4_9 i_j jj_l 9 i_S ^_j i_S 4_j j_j i_j jLi 4_i jLj c L j-j-j (OGntauri 

(_£j_j 4 _j c^jûjjS -3 !a 11 _û_ujLj 4 _j 4 _S 4 _)j_j j Jl_j_Î 4 _& ^l 4 _j_j IjS ^_S 4 _j ^_S_ljj_) 4 _J (j 4 _Jj j 4 _S 4 _j 
^_j J j j 4 _j 4 _S 4 _jjjj (j û j 4 _ll j 4 _S ^_j_j j_Jj ^jûj 4 _j (jjj) 4 _j j-jLl Lj 4 _S 4 _j_j Ijûj Lu (jjj 4 _j j Lj 4 _S 4 _jujl_j_l Ij 
j£> (_£ 4 _j LjLIU j 4 _j û j 4 _j_j 4 _S_î û j Lj j j J j LjUlj a! 4 -j^. ju 4 _S û j 4 _j J jS_i _9 Lj jd_£d_j V 4 _j . Lj_j 4 _S_j j Lj 4 
^j 4 _ 11 _uj 4 U j 4 _j . j_jûJ 1 Aj 1 _S ûj I j L_ul 4 _ 1 _j j_uj 4_1 4 _S 4 _jj_) (_£ûj 4 _Ljjj (_£j 4 _S 4 u ^jj û Al l La lj ûj 4 _ 1 _jûJ 

^ j_ u_luj_j_) j 4 _S 4 j 4 _S Ûj 4 _j JjS_j_ 9 Lj ^_û 1 _S Lj t j_j_i_û 4 _Î 4 _ujû 4 Ûj 4 u ijû Jû J ^ 1 _j^_j 4 _j 4 _S û j 4 _j J jS_j _9 l_j 

j 4 _j (J 4 _S 4 _J öj 1 j l i ^ 4 _j_i 1 jS (jl_jj_i _9 ^_j 1 _S û j 4 _S 4 _j (j_) 4 _S_) Ûj 4 _î 4 _S_ljjS . ûj 4 _j_)jSû aS 4 _j 1 j 4 _S 4 -_ljjj_lj 

(_£ ji 1 _û_Î 4 _& 1 j 4 _j Ijjj ^_JLj 4 J 4 _ûA 1 ^j 4 _ 1 Ij 4 _S 4 _j j 4 _j jl—) cj 4 _û 1 JL_l_lU j_i_j (^Ljui 4 _J ^j 4 _j Ij 4 _S 4 _j 

. j_) 4 _Sû J 

j Lj j-J-J j 4 _j j ^_S 4 _j ^u 1 _S 4 _jj_) (jjJÖ 4 _j j Li.S î S 4 _j t j 1 j_luj j j 4 j 1 j_lj 4 _J j J jS J j j 1 j 4 _j 4 _j 4 _û 4 _j LljjSûJ 
. (j _)4 S ) ) ) j_j_uj Lj 4 _S 4 _L jS-J 1 Li i i (j 4 ") \ 4 _j j 4 _uj ^—iLS^Lj-S JÛjjj (daft ~ j_lj ) û j_lj ^_u_ujujLî) jj_& 4 _j 
(jl_Sûj_j_) ûj 4 _uj (j 4 ujjj Öj 4 ‘) ) ) Jj 1 JjL. 4-1 (jjjj (^_S 4 _j ûj_j_) 4 _S 4 _j_l^__lj j L j 4 _S 4 _j Lûj_lj ^uu-uu j Lö 4 _J 
(j jJÎ) 4 _j j IjS’Ljj J (^_)j^ (jûjLj j 4 _^. 4_1 ûj 4 _Lj 4 _Sjjj 4 4 _j .ûj 4 -jl__l.û 4 l_S_)j_j 4 _S 4 _ûjj_L'jL ^_i 4 _^. 4_1 
L 5 j 4 _S_i l S V) 1 jL j 4 _û 4 J LjjjljuûJ <_S 4 _j ûjj_jj 4 _û t (jlL_ vS 4 _j ^ûLS^ujlj j_j . 6 j 4 j \ 1 ) ö J ^ 4 _S û j 4 _ 1 1 _S û jj -1 
j 4 _Ê j_j cLljjS_) (jjj L 1 j L Lj_) jS û J 4 _j_uj ^ 4 _j L 4 _j Ijjj (^_j L j 4 _J t j 1 -S ûj 1 j l i ûj 4 _S 4 _j (Jûj_jjS 4 _j 
J^J'J 1 : a. \j 1 _lj LSûj“i-S 4 -j ^-iLSA-jjj (_g 4 Mjd a Li < 3 _j ^ i 1 La. A-iAJb Ajj‘i_S<Lj A*Lj û__)j-j 

^jljO^jd-j j J j 4 _! ûjûj]jAJ ^jj I_lj Ij ^-ijjjAJ 4 -j ^jAjûjjj _j'\; j 1 L Aj c. Kd. \ , jjjj Lj j 

. ‘4-j‘Lji) 
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j4_j4— J LjjjSj (JjLjJ 4_SûjJJ (^__L_J J_uJ ^.J Jj J 4_J ^JJjljJÛJ i(Jj4_Sj JJ_jJ 1_J 4jÛJJ_uJ_û4j 4_S4_uJ 9 (J_Lj|jJÛJ 
^jjj-uj (J_ljIjjûJ 4_j I j (jjjj I jj ^j Jj j 4j (jjjjj Lj j 4_S 4_jj I jjj^. i (j 4_S ö j 4j V jU. t (j4_S4__jjj 

jj jLSûj4_j4j 4_J (jjjjj ûjSJ4_S . jj4_Sj (JjLjJ (jLoj_a. l^JUJ^U^ - 3 3 4_S û 4 j4j j4_j4_J 4_Sûj_j ^_jjj4_S 
I J 4_S 4_ujj_j j jj 4_J jjjjj ^j I j (j j 4_j I Ajj û j 4_j I j j j 3 Lj j 1_S û j I 4 j j j j lj l 0 jj. jj (j 4_!9 j j-j 

. 4_S4_jj_jjjj (j j I j-Sj j Lj J ^j4jV l_SjAj4_jÎ) 4_J 4_j Lqj J j£jj_j jj j Ijj L_u4_j jS_14_j 


^_j l£ 4 _jj 4 llj. lj 4_j_lS 4_o û j 4_û (JûjûjûAAjûj j!j4_j t jj I j Ljj^. 1 Aj 1_S4_jj_o4_jj 1 jS 4 _jjjjjjj 4_J (j1_Sûj4_j4j 
(^_lj 4_j 1 j J j 4jÊ l_S 4_j 4_S (jj_Lujj jj <__Sj Aj 4jî) (j jjJ 4_û jj_jj j j_uj ^_j 1_S 4 i u 4_jj 1 jS 4_Jj J j_o 4 jj_uj j j-uj 
(jojj 4Lq__l9 4j^. ^_S_o4jj 4_J j l o LLoa :4_jjj (J4_a4_J jSJ4_j LjLSûJ 1 Aj Lo4_j Ijjjj ^-jLjj (^jjj_oj4_j (J4_a4_! 
(^_S__lJ 4_aj_uj j J 4 4_uj j j^9 (j Lj 4_jVjJslj j l_S 4jj_ujjj jj 4_J (J_j_ujj4_ajj jjJûJ (j4_jlj4_j . 4j4_jö (^_jj4— j|jJ 
4_£ 4_j 1 A_u (^_ujj Lojj 4_9 Lj4_jlj4_j 4 jj l 1 L'i \ 1 Lj l_ Sûj Ljjj_9 (^_j 1_ jljlj (jjjjjj4__o 4_J l_SjJ4_Sj_ujj J 4(J_ujLj 
4 1 ) ij-uj I j 4_J . (jj 4_S ö J 4_j J j^ 4L9 j j-uj j 4_j ^_uj Lj (^j j j j 4j 4_ojj 4 ö j j -^j-S 4_jj 1 jS ^_j j jjj (j 4L9 j j-uj 

4_J (^_jj!j4Lj 4_j (jj4_S ûj4_o4_SûJ Jjf- 3 lj Aj^LjjjLSû ^jj (Jj4jj4_j (j_o (Jjjjj-ujjjj jSjjL^. (jLoLlj4_9 
4_J 4 ö j 4 _jj jS û aS 4j 1 Aj 1-S ö j 4_j j j S_ l9 Lj (J4_S4_J ^4_jjIjS (jLjjj_9 ^V^Lj ûjjj-ujj4_S4_j ^4_jj|jS (^_Sjj1_Sj_o 
jLLjJ) Ljjjj I j l 5_H (_g-j LS4 11 ijjjj jj_o4_jÎ) 4J Aj4jjj4_û ûjjjj4_S4_j I aS4_j ûj4_j JjS_l9 U ^ljJÎ) 

. ö j 4_j û j I jSj_9 l_j 


C5 


j Lg-Jj^. j I jjj (^-jj I j I_J_A. 4_j AjûjJj4J 


Sjj ij I 




(JJ 1 JJl juJ jjj^. 4 I aSj J l_J_uJ JJ J lj 4J JJJJJJ 4_OJ_uJ 1 J 4_uJ jLûLlj4_9 .JJj4_& Ûj4_JJJJJJJ ^g-J Lg— 3-A. j ^4 _jj1jS 


/)LoLlj4_9 IajLSû 1940 4_î 


j 4 -uj û j û jj j 


4_aj jjjSj j Ljl ? (jj û J LjjuJjj J I J 4_S ö jj J j j J LS^3 4jS-l9 Lj 4_î j j jjj I aS 4_j 4_j 
jj ûjljS 4_$4 jj l4_S jjJj4_jÖ j4_a4_j Luj j 4_j 4 4-Sûj4_j 4_J4_S j j 4 j4_uj4_J 4_ojj (j4_Sûj4_j JjSj_9 Lj 

IaSjj1_S4_! l l^. 1 4_j jLSûjj J 4J 4_S4_jj 4_& (jjljjJj (jjS 4_j 4 _jjj j1_uj£4_j 4_S4Jjjjj I A$4j 4_j (j j I jjjj 

. ûj4jj4_Sjj j c 1 j 4_j_jj I J j4_S 4 j 


U 333 3 L ^ U Lj (^J L_L 4_J <__S 4_j Ajj a j j_jj I jj û J 4_ojj jj û j I jS 4_S û j j J j j J j 4_jö i_Sjj 1_S I J j 4j_o I j 4_j 4_î 
Ljjj û j I j^ j L£ û j j J 4_1 c S 4_j j 4_a 4_j 4 û j 4 __l_lujjj lj j j 4_uj 4_î 4_S_Î jj 4_j 4_S 4_j 4_jj j_uj j 4 j l Sjj Ij 4 jjj_ljj 
(^_j l£ 4_J j l£ 4_SJ jj 4_j <.' j \ ) 1 j (j lj Lo *. ljjj ö J û j 4_J 4__o 4_j . LjjjjA û J j 1_S 4_SJ jj 4_j j ö j 4_jj_jjjj ^__lj j_uj 
j LjlSj j J j 4_û j Lj l-SjLljJ 4_S Lj Lj jû j 4j Lj û j Lj 4_uj û j 4j 4_S û J jS ^_j j L_u 1 j j 1_S û jj J j û j 4j 1 Aj 1_jjj_ujj j j 
l S lj jj l-Sjj l£ 4 1 J 4 _j I j j j (_g— ) L_ ) j 4_î j 1_S 4_j 4_j j j l_j_9 û j 4_! ö j j j J j 4u 4 _j V LSj J I j j j j jjj 4_o 4j . j û j I j^ 
4^4—3 jj (_5 4_j_uJ I J 1_J j4_uj4_J ^_jj4_ajjI_S 4 j 1 jjL U jL_j <_jjj ö j I jS jj j4_SûjjJ 4 jjj. 1 3 <__SjjjJ JÛj4—3 

ilj 


L_SJ J-Sj (j jjj J J_9 (^J jj 4—3 (J J_xSjJ J-O l 3 4_î 4_S ö J 4_j Jl j£__3_9 l_j J 4_A 4—3 ^g-JJJ JJJ (_£ 1—3 JJ_9 J û JJ JA 4—3 

L S AJ-uJ ^L-lJÎ) . JJJÛJ J I jSjJ JAJ ÛJ J Ij4_j (^_Sj 4_S_A—J J 4_SûJj4_3 JÛj 4— 3 J L_JJJuJJ J J 4_J jl_S4_Sjjj4_j JJ_o4_JÖ 
jûj4j 4_S jj (^_S4_j4_SJjj4_j 4__! Ljjj4_Sj <_^4— j4_SJjj4j j LjIajjjj l S jj I jûj4j jj-& 4 j Laj. a j 4— ljL 
4_J IaSjjLS 4_J j 1_S 4_SJ jj 4_j LjjjjjAûJ ^4_jj I jS (^_Jj J j_o (Jûjjjj4 __ 3 . û j I j jj j 1_JÖ ^ Ua 1 )4_J (j4_SûjjJ 
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j 1 ^4 \ '\ 1 \ 1 J 4 1 \ d, •*v 


^4 II jjj j4u (. jj) a Lul )4_S a i (jLû_j_j4_s . A \ \ ) (jluj jSujÛ4 ^S 4 _j 4LLuj I j Lj l4__ulujS j Ljûj4_uj ^__3LL j)Ij_j_j 
^luJÎ) (j 4_j û J 4_S û J j A_j 4u Lj û j 4_S û j L^. j 4__uj 4_J 1_S 4_^J j_j A_j ^u j jj^. j û J A_j û j 4_j £^jS Lj 4_o 4u^. j 4_j 

^_ll_L j j J A_£ ^4-1 lS_^ jj j4u jj_o4_jÎ) j£Ja_j t4_j_j_j j L) j I jSuj L) 4 j L1)4 _j_jLj ^-S4u4 Sj jj 4_j_u4u^. 

.j4_j 4_jjSj_j j_jIj_jûJ Ûj4_jj_uj4_j 4 J ûj4_£_lj ^ulujS jLjûj4_uj 

j j J ^u4Jlu^. ^4 u IjûjjJ . 4 j I j 1 ) ^g-j_LJ j-LJ L) ju_9 4_J ^4 uu IjS L) ju_9 4j4 4jS ûj 4_1 ^ 1 jLo_jj4_9 

4 S j. j l_£ 4_j j 1_S 4_£j jj 4_j û j 4_j ^u 1 a 4_J 4_£j jj^. 4 4_j Lo 4_£ jj j_LsS ^u 4_j Lj 4_S û j 4_j J jSj_9 Lj 4_jj j j J 
A-Sjjjj^. 4_J ^_jjlj4_j 4_j 4_Sjj4_jj. 4 __ûj4_j ^4_j cjjSûJ I JIj Luj i_S4_j4_J j iS 4 S j. j j j_q4_jö j4_j4_j jjj 
( j4_j Ll-iSjj L-oj Lû ^Sjjj jj j û J ^j4_J4_ûjj_ 9 jl_û_jj4_9 . 4 _jjj I j ^V4u . jjj_j_j j 
^_û4_jj IjS ^jLjjj_9 ^uLSLuLî jj_û4_jî) juuSu j L^. Ljjj_9 ^jjjjjjs j4_uj 4_1 jl_û_jj4_9 
(j 4_S 4_J l i jjjj 4_Î4_ûjj_ 9 j4_j4_J j iS 4__u L j jj_ 9 4_jjj j jl_û_jj4_9 ^uSuuLûuLû jjjjj . 4 j 4_j L_ l_lÖ ^4_&j4_j 

. J-Luj (_S4_) J LlSj J J J 4_JÎ) ^g_3 IS 4 L-L-L-L-IjuJ. lj ^V4u c jj I j Ll^. I J_û4_jj IjS jLj_l9 

4_î (_SjS4_j jûj4_j jjjj^. 4_J j iS 4_S_Î jj 4_j ^_îûJ j Lgj \ 4_9 ^u lS4 Ljjj I 4 S j j J û j 4_j J j Sj_9 Lj jL)JLjL) 
jûj4_j 4jjj_jj_)SûJ ûjS4_j ^j4j L ^ûj j LS4 _Sj^ ) j $ 4_j I JLû 4 4 j 4_j 4_î jL)4_S_^_jj jjjL4_j^. jlS4_jjj4_S 
$ ^4_S4u 4j4_j_^.4 4 jj ^g-ljj La. j û j 4_jj j 4.S û J öj4 j ) I 4 S jj_ûûjjJ 4_J j jjj44 ju_Î4_S jj_û4S4_j 
cjjjLj jLujj 4 S ^4j (_Sj_ûûj j jûJLjj/ (_S_u I j jj_ujj j 4_J 4u I j Ûj4u <-Sûj ^uû J jûjjjJ 4uûjj_uj_û4u 
jûj4u jjjJ jûJûJ ( Jupiter ”j4ujjjj ) I JL_uj4u_ujj_û jûjLu4_jö jjjûJ4u lS-lu. u 4j4u^. Luj4u 
4__û 4u . 4 j 4_jj j 4uj j j 4_Sj j 4Û j j j -û j 4u ^u Lu lu j j_û 4_jö jj I jj ûû u 4u Lj 4u . j lu jlL ^__î ju 4_û û j 4_jj j 4uj 
^ lS jj I j û J jj^. j û j 4_j 4_S û J 1 jS ^g_j j Lu I j j lS 4.SJ jj 4_j j j.^. û j 4_j iS û 4 ) u j 4u c 4Û Lojj 4_9 ^u j j_u. ju 
lSjj IS . j 4u 4u jS 4 4 4u 4_Suu j j 4u lu_u 4 j I jS j lS û j j 4 4_î lSjS 4u j 4_S 4u 4 4u 4 j I jS j lS 4 j j 4 4_î (_S 4u 
4_î 4_S4 4j4u j4_u4_Î c j4u44 4_S4jj4jj4 j4j4u jlS4_SJjj4_j j4ûlSuuj j4u t jj 4 j I jS 4_S4jj4 jj4j4_jî) 
4_J ^ V4u 


4u 1 \ y . » ' 4_û4u 4_S 


4_jj 4 




4 4 (__Lu j j 4 jj jl^. 


A£d_id_: 


j (j j û J 


J i_S4_j 


^_j 1_^4 Uj4_i4_û j_j ~ j_i ^rt J ^jl_^4_j 1 _j^j_j_s ^_i L^ 4_i_iJ l_i_j_i_û Û jLi *(_S 4 LL_j4_j4_û (_£4_jJ^j jş_j 14j^j-û4_j 

4 11 . ^ jjj . 4_] ^ 14 Ş 4_j j (j 1 û-L j 4 q ^_j L^4_]4 _ûjj_S 4_S A J 1_) ^ u ]A _j ~ jj i *4 . . . ^û4_i 
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l i lui l_S4_j4_!ljj ^4_j_j| jS (jjj _ lj j_j (jLû_!lj 4_9 (j4_Î4_ûjj_9 !4_S_îjj4_j ^>jLS4^jûj 

4_û_j J j j j_lS_j_Î 4_j j ^_S 4_j ^_j lS 4 _j j_j l_S û j <j iS 4_S_Î j_j 4_j <j jj^. L S ^ 3 ^ 

lIIlj i j l_g_j 1 __lj û j 4_£ û j j J j j J 4_] (.^n l£ (j 4_£ û J lIIluj j j J jj j jj^. 1 aS 4_j 4_j 


4_j 4_ûAj 4_S 4__lj j j_lj j4_j ^ jjuli j4_SJlj 4_I ^4_!ij|jS ^jA'q j_!s4_j^. 4_j LjûjLj^-juj q Lo_j 3 4_s ^LljJj I j jjj 
J_J <LjlS L S 3 J-J 4_J 1 J J-J-rUJ 1_J 4_J J-J . 4_S_J_J jS JJJ I AL1_3_j1_S (j1_û4_&4_î J 4_S_J^_J 4(J_34 _SûJ ^_uj4_S-u!l_ 1_J ^__JJJJ 
jjj ^-Sj-uLLujjj-J 4_] Ajj_L (JjL^. jL_J_ 3 4 *3 j g -1 3 . Lj 1_S û J J 1_S (jjj^. 4_S j-j4_S_J j) l_Lj4_J ^ VLVl 3 4 SYl ^pLjl—J 
^-jlj 4_j .tjjLSûJ 4_] j_^. 4_j <jj_uJûJ ûj (A) ^__Î LL 4_î <jj_uj4_jj4_uj ^_S 4 _j û j_j_uj 4_j <_S_j 4_£j j_j 4_j tlûûjLuj 

. <Lj_j_j ö 4 ^1jûJj4_j u£jj ^ Lx 1 \ ift j4_uj 4_] 4_S 4_S_Î j_j 4_j ^g_j_LJ j-j-j ^_J_3 J j_o 

4_j I J j I jS_j j Lj J ^-S—lj-jj-uj 4_î (Jjaê j)l_o4_jîi j4_uj 4_î 4_S4_S_îj_j4_j ^j_l_l_ljûJ jIjS_jjL_jJ ^jJjj ^_S_i_jLS (_5lj4 
4_j 1_Sj^_j j j 4_j j j_û 4_û <_S 4_j 4>SJ j_j 4_j ^_û 4_j_j 1 jS 4_j j j-o-J 1 4_j LûJlj 4_S ^_Î_j JJ j_û 4.J . û j j_j_uj_3 4_S ( B ) ^_J l_L 
j Li 4ûj4_jLSûJ jS 4 S 3 j <_£4_jûjLûj l_S_jjûj_jj j4_& j-J c j 4__j 4_j_j jS û J ûj(B) 4_j ^j_j_uj4_j ö J (A) ^_JLL 
4_î <j Lj 4_S 4_î j_j 4_L 4.S 1 a£_jJ j_j 4 _Jj ^_J jjL 4_J ^j_j j_uj ^_j 1 Aj 1 L’i jj 4_î 4_j_lj_3 j_j 4_S j û _j 1 4_S j û j û j 1 jJljJ 
(jL_ûJlj4_9 ^__lS_lj Lû_j Lû (j4_j4_j^.ûj . 4_j 1 Aj l_j_j 1 j_lj 4J <_S_l_lj j_uj 4J ^jLj 4_j 1 Aj_j_û j_j 4_J ^jLj 4_j 1 Aj_jjj4_j 

1 aS4_j j4_S4_î LS 6j 1 j 1 3 4_Sj^_jj ^j4_Sjûj <_S_lj1_S <LljJûJ £^_j (jl_ûûj4_j 4 _Sjûj ^_j JjS Jj Lûj4_j 

. Ch \ j û J jj-uj j j J (B) ^__Î L_L jûj4_j (A) ^__Î LL 4_J 4_S 4_SJ j_j 4_j ^ 3_j_uj_j 4_S j_j j4S4_j ^.jûj-S ûj 4_!lj jSûJ 

.<jjl_SûJ ^ûjjJ ^__ÎLL 4_j 4_S ûj4_û4_S4_j ^__ÎLL 4_J i4_j4_Sûj4_S4_j ^_j_uj1j (_5jj ûj4_S4_j ^_jûj_ 9 ^4_j (jL^jjJ 
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I AJ Lû_J_J 4-9 ^__J 1_S û J-J_J (JûjljSj-S 4_! ^_JJ I A-uj4_3 L_3_j4Jj4_3 L_S 4_3 4 S j_J _j4_JÖ 4_S (_54 _j4_AJÛJ j 4_J 
(_5ÛJ_3_uj4_J jL^j4_J 4_j_JJ_j_L0_J Lj-JjS û û ( (B)^_!L_1 J_3 (A) ^_! Ll 4_! J \ xxX 3JJ (_£j4_Ji4_J I J ûj_l_î) Jj û J 

LIlj jS û J 4_S j û j j j J l5&3 *J>S j^ 33 ■ L - L_ U _9 -^ ^ J (_£ 4_S 4 11 j_o l_j Lj ^ V 4_j û j jS 4_j ^5 4_S 4_lj I j_j j j 4_S I a£_i j_lj 


>J ■ û _>j £ j U! ^g-Sjj-Lj (jjöA- 


4_S4 i_j 


— 3—3 J-J ÛJJJ 4ÛJÛJ-3 jûjS>ÛJ- J-J 


4_J 


L5J' 


llj£i 3 l_Sj 




-£-jJ- 3 -A j 4 _uJ 4_î jLSA-AJÛJ L-S_3-jLS . ^£j 4 . 3 1—3 û J _3 J û 4 -j-J_ 3 _uJJJ _3 ^4_J fejSûû J-i LlJ (jA-Sj ÛJ (_£ û J 4_j JjS jS 


^V4_i ûj4_j_ljûJ jS I aS4_3 (J4_S4_! ^_jjIj4Lj 4-j j Lj4S4_ljj_jj J c j4 ILuj Ij Ljj l_& ti_S_jj 

j_j 3 <_S 4_j Llj 4_j | jlj_j Lj jS 4_J . ûj 4_jj_uj û û jliS 4_j I J ûj 4_j J jS jS ^_j lS 4_! 4_S 4_j 4_j j J j Lj 4_S 4_1Luj I j Lj 

. û j 4_j û j I j£_3_uj ^_lj I j_^. 4_j ûjûj_3j j 4_j 4_j j j-û_3 ^4_J 4_S Lj JLj Lj . û j 4 3 \'\ \ û û û 



ûj4L LSûj Ij Ljj^. 4_Sj^_jj tS3-& ^- J (J LS4_3j4_S_ljjLS 

ÛJ-J-3 . Ûj4_JJ_uJ_ 3 jliS4_J jLî j 4_S_3 J-JJÖ4_J jliS4_J J_j|j_3ÛJ J l-S 4_î J_3 4 _jL ^_Luj4_^.4_J 
J-J 4_3ÛjLûl_J J* j4_S4_1l_3_uJ 4 ! Ijft CjLSaSjÛJ (_£ û J 4_j JjS jS J_3 4 _jûjLoLj jlSûJjûj 

jLj 4_13 I J J-J_3 I J J (_5j4_uJ J_J ÛJÛJ-J-J ^4_S4_3 ^ S lS 4_! (. S 3 1 3 Jb cjLljLSûjj jûj4_jJjSjS 
A_î jLSûj_lj ^_Sjj_j Ij4-S4_j_jj ^jûjûjIjjL ^_uj4_j 4_! . Ûj4_j JjSjS4_î 4 _lj_ljj_j 

■ 4_S j j j. 3 jjj 4_S4Llj_uj ûj. j_ 3 4_j I j c j Lj 4_S 4_o L^_j 4_j j 4 _j 4_jj_j j I Jjjj^.4_ijjj^. ^j4_1Luj Ij Lj 


- 3 '-A^7 j C5TpJJJ^ ^jj-lj 

û j 4_S 4 _lj_û 4_j_j I j-S 4_j j j_û_j 4_! 


LLjjSûj I aIILI j jj-o 4J ^ j Y’i ij-jj jj I j ^-j-U 4.J& (_54_jjj_ûL jj-^. cLjlûûJ 

4j jjj 4_j I jj J ^4_j c j L=l L’i i_3 4_j_3 J lj Aj4_^j4_& i û j 4j_jj j j Aj 
j4_uj 4_! Lj 3 3 û j 4_S 4_j 4 _S_^_j j j4_û 4_! j I J_lj Aj û j-j_ 3 (j4_Sjûj j L o-li 3 4_a ^_jjj_lj ^_j_j 4_j . jj I j 1 3 uS4_j 
C S 3 3 IS 4_S J J A 3 J J J L S 3 J_J (_£jjS 4L C (_£ ÛJ 4_3 j | Aj^_j J 4__uJ 4_J LljJ û û 4_S 4_1_J j J-3-J . û Aj 4_J L Ş 3 U_3 <_£jjS 4_j 


www.dengekan.com 


Page 73 



^g-S^-J ö 'J-l juJ 4 _J jl_S 4 _SjûJ J û J 4 _j_J jS û J L_S 4 _J 4 J jJLîJ -3 JJJ 4 -S (J 4 -j l£-^ 3 J j 4 _J ^j-J Jjj-l-jj I JlÛj 4 _J 
(j jJÖ 4 _j L 1 l_lj û J <Lû <Lj . LIlj j 4 _S ö J j û J I J ö j û j 4 —uj (j 4 -S 4 j j j-o-J 4_1 l_S û j j-j j jS û J ^_j 1 j-j 4 -j j j j j j Luj Lj 
4 _] i S i J_j 4 _û <- ' iJ û 4 4 -S 4 — L-LJ j | j-j 3 V 4 _j . <. m a j £ j jQ..i j Lj ö j 4 -j J jS jS L 5 -0 ^ ^ J 4 _uj (j û j 4 _j 

^_S 4 _j 4 _Sjûj 4 _S_jjj^. c 4 _j 4 _& jLj_Lj 4 _û LIlujIj ^ £_j I 3 d) J^JJJ L ^ J ' J .. Wj>1 ^Lj J Lj_j lS( 4 _£ j û j) j 1 _S û j I ji_jj Lj J 

• j4^J J_J 1 J 1_S ^_S 4_J_Î J 1 aJj 4_J J 1_S 4_S_Î j_J 4_j ^_Jj4_S J_uJ_] 4__£Ö Jj4_o4_J C JJ-JJ l 3 J-S 


4_Sjûj (j j 4-j J jSji 4_î 4_S j4-j 1 n n u m j4_] (jS_jj_j jjj j LS 4 S ^ j 4 j1_Sûjj4 _S 4_j4-j j_j ûjlj-jlj ûj4_j 

j_jj_LJ ^_JJJ_LJ ^^4_J c4-j4-JÖ jLjj4-S_3jl_S ^_S4_J_JJ | AjÛj4_J J J J I ji 1 AJ_L_LJ J_LJ J J J J J_LJ 4_] j 1_S û j_j_uj j L& 

4-£ jj ö j j 4-S j I J j 4 -_û L_lj 4 _j . <jj 1_S ö J ^ Ljj_j-uj— lj 4 _j ö j û j 4 _uj 4_J j Lj 4_S û j 4-S 4 _j 4_S j 4-j 1 _Sj^_j j j 4_j L_lj 4-j 

4-S 4_j û j 4_j l_S ûj jl£ ûj j 4_S 4_j 4 _j j_j ^ 3 n u>i jj 1 J ö JJ-Î ■ Lli 3 3 j_j Lj j j Lj 4_] 4_j û j 4_j 1 J û j_lJ Lli 3 1 j 4 _S_j j 1_S 



. 4 _SL j ^ S j 1 1 s!) IaJLL j j 4 jljAj 4 J ^_lS_3_uj liLS (j 4 S j. V ) j B j_j ûj A 4 J LSa S j. V ) j 
V 4 ^j j 4 -S ö J j-jJÖ 4 _j jliS 4 _j 4 _S 4 S u>i LLS 4 S j. ij 4 j jiLj j-j j 4 J 1 _Sj^_j j j 4 _j ^_j 1 _S 4 _S j û j 

. j 4 _j û J j Lj 4 j j jllS 4 _j <. j j J J 4 û j 4 _S 4 _j 4 j j 4 _j 1 _Sj^_j j j 4 _j 


j4J . û j j J ji 1 j4_S4_j_j4_S j j 4 ö j 4_j Jj S _i q U ^iLuji-Lj-j jS 4J j Lo-j LoLlj 4_9 ^_jLS1_j^-jLj ^_uj!_j 4_o_lj ûj_lj Lj 
j4_uj4J j 1_S 4_SJ j_j 4_j ^_lj j_uj j jj jjj j Lû ö ö ^-j j j J J J 4 ^-S-jj 1 j-j J jûj4_j j LS 4_SJ j_j 4_j 1 J 4_j ö j 4_j J j S j q U 

^jjj_lj 44_SJj-j4_j <_S4_j ^-j 1 3 ~\ 4J mLS ^_S4 _jûj_luj4_j 4^jjjj_ljûJ jLSûjjJ 4j j j J 4 <_S 4 _j ö 4 j 4_J 

j L j *_S 4_j 4_S_Î j_j 4_j ct. S 3 aj-uj. \ aj ^_j 1_S ö j 4_S 4_j jj jl_S4 3 \ \ \ ijuj 3-j 4_S ^_jIjû 4 jLo4-jLjlj_3 j4_j j Lo-j. 3 4_q 
j J j 1 j_3_3 4j . j_jû^_3 ^ 1 ~\ 3 4_j JJJ 4j4_S ^ 5 j lj4J Lj4_jlj4_j jLj j l_S4_SJj_j4-j 4j <_S4 _j4J4_ojS 
^4_j 4 Ûj4_o_lj j4_jV 4j (jj_j 1 j J ^_C l_j ji ^_j 1_S 4_j_j Aj 4 _o_3 4_j_j Lj ^_j I j_j_j j 4_S 4_oJ_uj_3_uj ^_jLjûj4_uj 
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lsjjjU lsj ^ Ljjf-2 


45 t JJ ujjjg ij ö ö û j 4 u^j Aj 4_& AJ jjj jS ö J A_j Ljj Aj 4jJj 4_u Lj 

. û j LjjJ l ^ û" u ^ jjj 

. ^g-j 4_j 4-S 4 ij û J Lj ^_^4_jûjj_uj 4_j 4.S 4_^_î jj 4jj (jjj^)j_û ilj4-SûjjJ j j J (j û j 4_j J jJLj_9 Lj 4.J 4_jjj_oj jj 
j4_uj4_J ûAj4j I a£jjj j_uj 4_J lS 4_j 4_£_Îjj 4_j j4_& (jûj4_j JjJL_l9 Lj ^_ujL^. Ij4_SûjjJ j j J û j 4_j Jji\j_9 Lj 4_J 
j4_jö (_jj4_a4_j j Lûjj 4_9 tLjj_lLg_j ^Iuj ö J4_j ^jj 4_j jj_j I jj 4_$4_SJjj4_j (j4_j1_£_a_jj j4j j j_q4_jö 

^jjlj .LjLSûJ Ijjj ûjjj4_ijj I A_ljj 4jŞ ö j 4_j Jj £. _i g jj (j4i!jjjj_û j4u JJ-o4_& ^uu 3 L -^ 4u û J 4-j 4 J-S_l9 Lj 
" jLj ' jjjj-û ^_j I jj j J 4 j jLSûj!j£jS ^4_jjljS (jl_jjj_9 ^u Jj^4_Î4_ûjj_9 jûjjj^ 4_j j4_^ö Jj_u_û 

. û j I jjjJ (j j 1_^4_!9 jj Ijj4_jj4_j ûjjjj-û 

jjj ^_SjJj_LS 4_jûj4j ^Jl£ ijj4_$jjj jjjj4_JÖ ^4_jj|jS jlujj_9 j Ûj4_j jl_ûjj4_9 j4 jj jjjljJûJ LLujj j 
û j 4_j J j^j_9 Lj ^_jj_ujjjjj ~ jjjjûJjûj j-J ^_£_Î4_£ jj I j J 4_û_jj 4ûj4_!lj4_£j ^j9l_j ^a4_jj I jS ^uj_ujjjjj 


^ n [S t jjjj j j 4 jj l!a£> 1_9 lS ö j û j 4 _j jJ- 3 1 J-J L 4 _û_jj Lj Lj . £5 j J j jjj j 4 _S 4 _uj j j£_ujj J 4 _j_ujj j_u t A wjju 
4_j i jj j j ^_j 4_j 4_S Lj 4_j^. j 4 _uj 4_î ( 4 jûj mustard) ^_j4_Î4_jj4jj. ^g-^jJ LL j Lû 4_£ û j 1 Ljjj_uj j 4 j j 4 _uj 
jj ^4_jj|jS jlujj_9 ^uu 4_j 4_£j jj^. . jjjljjl_j 4 l_j j La j jj 3 ? jj I J l_j j û jjj ^-j-ujûJ ^V4_j jjl-SûJ (Jjj4_uj 
I^ û4jjlj£ jlujui 4J . jjjjjjj jjjj c£j Aj4_jÊ j jjj4_£j 4^4 ajuuj u ^jjj4_uj l_jj4_j jjj4_j jjjjljjlj 
4 _j (_Sjj4jj ^g-jjjjj jj 4_jjj_ûj jj .^jjjJÛJ 4.S (j4 " j’i j4_J ^ j_jj j j jJLÎ 4 g j ' 1 1 jjûi. û j 4j 1 J ji-j9 Lj 4 _j_ujj jjj 
j 4 _uj 4_î ^ l_j j j j ^u I AjJ . ö j 4 _jj j^j j J J J j ^ Lj j j j ^u I AjJ 4 _j 4_S 4_j 4_j jjjj û J ^u Lj Lj 4 _j û jj-uJ 

^_^j 4_£j jj 4_j 4_î jjj jS j j j ^jS 4_j_iS lj j j j j I AjJ V 4_j 4_j 4_& j j a 3 j j j 4__u j 4 _aj j L 4_S 4_î j^ 




jLiJ 


j iL Ûj4_j Jj^_j_9 Lj . ^_j û J 1 J jjj ^-^4 uuj4_ajj L S — jjj û û û .‘M i 1 jjj ‘L j 4.S — ^4_jj I jS 

. jj L£j j Lj 4J9 j j_uj jj \ ) Ijj ö û ^a4_jj Ijfi j Lj jj_ 9 L_u4_j 4 _£jj I jj_uj 4_j j1L4_ûL1_j ^u I j ju 


ASöjjl j j J j ö j 4_j Ji j^j_9 Lj Luj 4_j j 4_j jûj4j 4_Lîjj4_j l_^j j LjjJ ^__u!j jIj c JJ LL j j4ujj_ûj u_ ^ûj 

jûjLûj lajj iL .ûj4_jj4_^ûJ j^ jjûJ j4jjj ûjjj 4_Î 4_£ 4_^Jjj4_j jjj_Lj_û ^4^4_j ^uLSIuIj j jjjjjûJ 
jjjjjû J . jj4_SûJ 4_jjj t û j 4_j_jjjj û û Ij4_SûJj4j ^_j 1_Sûjjj^.4_jjjj^. 4_jj j_uj j4_uj4_Î j 4_j L^_î jj 4_j j4_j 
j 4_î l_Sj 4_û 4 j j l£ û j I Ajj Aj û jjj 4_a j û j 1 L i Lö û j j 4 _jö c L* j 3 ) ö J jj-uj j j J j j jj^. I A^ 4_j 4u j j I jj-uj 

Ûj4_jj_jjjj jj4_^4u jjjjjû J ûj4_jj4_SûJ j^ öj4 Sl lj jûJûAjj^ ûj (B) ^_3l_L 4 _j (A) ^—ÎLL 4_S j4_jl_Auj 

. j i jj û û I Aj iS Lj I J j 4 _a 4_î j j_ujjj j û j 4u ö j l ^ 1 j j iS 4_jj j_uj 4_î 


j \S û j j J 4_î ^uS l_jjj j Lj û j La_û 4u 4 û j 4_jj 4_£ û J û j Lj j j J 4_S û j 4_j J j^j_9 Lj 4_û_jj ^_j lj I J j I j l "3 3 3 
4_î l ^ 3^ 4_j j^jji ^ 4 . u J5U ^ ^ ^ A_u L5 - 3 4_£_î jj ^L j 4_j 4_jj j_uj j 4 _j 4 Aj û j Lj ^__3 LL lS û j ( 0 ) ^__ 3 LL . jj û J û J 

^ l£ j_u lu ÛJ ^ j 4 _û 4_j j jjî) 4_j 4 _£j jj^. 4_^uu j — ^ 1_£ ^u j L-u U jjju ^ ^ j Lj 4 _û 4j . jj 3 3 j lS û j j J 

jûj4j u jJÖ 4_j LLuj. 3 3 tjjljjûJ ûj4_j Ij4j^_jj 4_j ^L (B) UUU^ Ut 3 c \ ö ö ûj (A) jjjJ ^LÎ 4_£jjj4_j 
j 4_j L^_au j j 4_j Ljj 4_j 4_î jjjj ö ö ^jjjjj j 1_S 4 _£uu j lSU^ 4 L ) I j j ö ö öj ûjj J ^ L^ 4_î 4_SJ jj 4jj ^ L^ U^ lu û 

4_SûjjJ jjJj4_ê ^g-j \S 4 A ^ ij i_S4_jûj_luj 4_j 4 _û4j ^UJU^*^ ^J^LûûjjJ UUU^ U^ -3 UUU*^ ^LÎ 

. ö j 4_jj ja l_j û j 4 -Sjj 
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(J4.S 4_î ^l4_S4_j (jjj J LS4 S j. i j 4JjSûJ 4_!sjj_uj 4_jûj_3_uj ^l4_j ^_jjj_^. I „lS4_i4_j (jLo_j_j4_9 (Jûj4_jj4_j4_Î 

jli i ) Ij4_j 4_jûj4_j jj_Jl ~\.j4_q j cli u û û cjjujjj J 4_jûJj1_j4 ^4_j j j4_Sû 4^4_j4_j ^lûjjJ ^jjj J ^_j I_S4 _Sj^_jj 
4.J l_S_iS4_j û j 4_j J j£_j j j j 4_j 1 j 4_j 1 Jjö j 1 1 Luj6 J ^4_j c(Jj_ljûJ j4_j_j_j ûjûjjJ ^lLS 4_î 4_S_îj_j4jj ^lLS 

<Jj_j j J û û 4_S 4_j_iS l_j j j j i_S-lj l£ 1 .*> \ ij-uj 1 j 4_J . l ujjuo 4_j 4_£ 4_j j jj^. 1 aS 4_j 4_j û j 4_j <_£ jJÖ 4_j jj 3 i û J j 1_S û j j J 
4jj ^_Sjj j jj^. 1 JlS 4_j 4_j j jjj_jjjû4_j ^l4_S4_j ^Jjjjjl. I JlS4_j4_j çjj 1 j j *V» (jûj4_j ^jjö 4_j jjj 1 6 J i4_SûjjJ 4J 

4_j 4_j û j 4_j J jS_j_9 Lj ^ 4_j 4_û_j_j jlu jS û J jj 1_j j jj 4_o 4_J ! < l_lj_j <_j_uj j j J ^_j 1 i 4_] j j_uj_lj (j û j 4_J l£jjj 

(J4_j4_J j l_j j j_o 4_û j l_S 4_S_Î j_j 4jj <_£4_j ûj_j_uj4_j 4 û j 4__j_j 4 _£_j ûjLjjjJ jS JJJ ^-^4 1 iSLjjjj ^_i L_ljJÖj I_S4_j 
4^_jjLljIj û j l ri 4_j 4_S jj 3 3 û û jL_o4_jl_jljj j4_j ûj Lj j j J 1 J4_j4_l Ijl ^l4_Î . j4_S4_j ^ 1 1 j l£ ljL_L_iSl_jjjj 

. û j 4_j_j j j j JLj j 1_S 4_S_Î j_j 4_j 4_J j I j_j I J ^_^_j_uj4_j j_j l_j_j4_j 4 S ij ^lLS 

^alS) j l_S û j jj 1 g j. juj 6 J 4_j 4 _j_j Llj 1 j ^_j_j 4_j (J-j4_S_j c j j_j_uj_j 4_S ^-jLS^-j^jj ^_j iS L3 1 J j_j_j. 3 j4_S4_j 

1 4. 3 3 j j4_£4 v jj jûjLjjûJ j L o__lj j L_ ij 1 j (JûjIjjIj 4_jj4_j j4_j t4_jûj4_j jjjjjjû J (jûj4_j j ( 4 _£j^_jj— 

jj-ujûJ 4_j ^j4_^4 S j. 3 j (JûjLjjûJ j 1 o__3_j j L_u I j (_54 _j4_Î4_o j£ j4_j ^V4_j LjlSûJ L j ajjj J jjjjl. I .lS4_j4_j 

. 4_j I LlJ 4_S4J j j J jj lj ^_S_o4_^. j_j ^_S_ljjS (j Li Lo 4_j Lj JLj Lj ^l4_j . j4^1_j <jj-ujjjJ jjjjl. I aS4_j4_j ûjL_lj_ö 
^_ î L uj j 1 3 S 3 3 1 LlÎ jS j 4_j4_j . <jj_j jS û û 4_j 1 o 3.u.) j_o l£ (jj I 4 jjj 4_î l S 3 Î4_o jS t_S ûj I 3 3 3 3 J-L-J (Jj j_J_J 4_î 
û j 4_j V 4_j j_iS û j_lS (j Lj 4_S 4_î I J_j_o j <jj 3 3 jj L L j 4 j j j ^_j j û j j 4 _uj 4_j_j j 4_S_j j <_j__l_lj jS Lj_Î 1 1 \ 3 4_J j j J j_j I j 
4_j ^_î l_j 4_J_j Jj j ^ S ,0 Lö Aj 4_ö 4 4_j û 1 j_j_uj_o 4_j û j I j 4 4 _j_jj_j_j_j 4_S û j I 4j j j ^_j I j_j û J c L 3 3 3 Lo I J ^_uj j J 
4_j 1 ,1 3 3 * 3 xjj I j 4_î . û j 4_j^, j Lî j I j I j 4-JÖ 4_j û j j_3 4 1 J û j û j I J jjL 4_j_j j 4.S 4_î jj 4_£ 4_j I „lJ jS j û j l_j û j 4_^ 4_j I jlÎ jS 
^_S 4_j 4_j j j_o_j L^jj I j_j û J j_jj_3_j (jjj _ lj 4_î jjjSj ûj£_Î4_S 4_j j4_£jj_j4_îö j4_uj 4_î jlj4_j jLjIj ^_jjj_j 

. <jj_j jS_j jj 4 S xVi 3j J J 4 j-j I j 4_J jlj4_j 


^-jljûj J <jj_uJ I J ^_S 4_J J J J J_J I J jl_g_3J^. 4 û J 4_J_1 jS û û£> 4_J 1 AJ 1—0—3 1-S 4 3 3^ Lo£j 4 3*Lxl 3 4 S 3 3 (J4_j4_j 4_o4_J 

J 4-S 4_J ^ V 4_J *. 3 3 3 3 3 3 3 3 4_j 4 S 3 J û J û Aj_3 J ^L-JJÎ) 4_j_l£_0 J_û . jj 3 3 ^_J_uJ J_J J l_J <jj 3 3 ^—J-uJ JjL J 4_S 4_J L^. 4 4_J 4 iö 

4_jjj 4_j jjûjl_j4_uj . 4 _j 4_& ^_jjj_j JJ4 j_jIj 4 jj_j jS_ij_Î ^_S4_j (jljJ 4J <_S4_3 j4_jjj_o_j i_S4_j £>jj jj 
jûj4_j ûjûjL^.j4_uj 4_î jLljIjûj j jj-uj I j ^_S_i 4 _Sj^_j j jj_jjjjJLj jjjjSLj j LS4 _j_j_o4_j_i IjS 4 _j_iS4_j 






■ue 


4_S_3 j Li_ 


j û J ^_S 4_j ^_S_j_i j_j ^__3_j j_uj û j û j 4_j J j£__j_9 Lj j j_û 4_j 4_j_i£_o j_o 4 _o_lj . 4_j 4_û 4_S û J j 4_j 
jLo-LJ ^l4_J_jIj^ j 1_3J_3_9 .j4_J 4_J_ljS_J j_ 3 ^_3 1-S 4 S J. 3 J JJ_o4_JÖ ^_J I J_J û û j4_J I Aj L_Û_J 1_S û J 4_j J jS_l_9 Lj J I J_LJ 4_î 
J 4_SjJj4_JÖ j4_uJ 4_î jS 3 3 1 ^"lul 3 .u.) J J,„3. 1 UU^3 (J Lo_J lS û J 4_j J jS__J_9 1_J Aj 4_^. 1_J 4 3 3 3 4_Î4_uj4_o <_j_jJ û û 

L S 3 1 4_0 jS L_S û J J LlJ J J_3 V 4_J 4 4_j_jj j J l_j J 1_J û AJ. 3 3 1_J Aj 4-J^. Lj Lû û J J 4_û 4 û J I jS 4 3 3 9 1_J J J J J Jj I J 

<_^4_j jLj 4_j_3_jj_j_j l_S4_j l_j_j4_j jjjJj4_S ^l4_j_j I j^ jLjj_j_ 9 ^__ 3_3 4_j . 4 _j I J I j Lj 4_J jLSûj4_j4_j ^_j_j4_j4_jj 

■ ^ 3 3 3 JJJJ-J— û 

J_J ^_J lS û J 4_j J jS_J_9 1_J 4_S 4_J l_j Lû j4_J 4 3 3 3 ^_J Ij ÛJJ-3 -uJ Ij ^_û J J_9 (_S4_J L_Lj4_j JJ Jj_j I J (_j4_J_lJ_uJ Ij j4-J 
L_S 4_J û J 4_j J jS_3_9 Lj 4_J 4_o 4_J ■ j* 3 3 3 û J 1 J J J Jj_3 Ij j4_uJ 4_J ^_Jj4_S_3jI_S (j4_S_JÛJ L S 3 A*3 *j.i 3 AX3 (jl_j_uj_3_3 j4_uj4j 

4_j 6 j 4_j j j S 3 q L j ^4_j 4 û j i jS j4_uj4_î ^_j_S jS i j ûjû(John Wheeler)j4j_Ljj jLjl 41_jj_j_ 9 (jUij j4_jV 4_j 

Schematically û J 4_J_3 J 1 S 1 3 SÎ) (_5JJJ 4_î 4 û J 1 J J- 3 1 JDelayed-choice)L±:ûjj - jjU 
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4 4__J I J (J 1-a-uJ Lj J_LuJ_LJ 4 4_S J J J J (J û J 4>J JjiL_i_9 1_J L_S ûj L S 1 ÛJ J“ ^-J I j_J_]4_jft (J û J 4_j JjiL_3_9 1 _j 

jjjjû J 4_S4_SJj_j4_j j4j4ii. jj j4_j . 4_j4_jÎ) Lj4_jjj 1J>jJ^ j4_j j_j 1 Jljj4_J 


. v L-L-L-L-L-L- 


4_J ^ V4_j 

Lj (j4_jL.£j|jJ 4_S4 _S_^Ljj J_LJ— i i4_j j Lj j_lj_lj j_j Lj4-SûjLjjj jJ 1 JlS_j ûj J" ^_j Jj 1jJ-Î4_jÎ) j6j4_j Jj_Sa_9 Lj 

. LjAj4_SûJ 4 _£öj L_lLuj4_jÎ) ûJj4_j 4_J 4_^4_^Jj_j4_j (j4_jl_S j4_j 

j 4 S j. jj — ^al_S (JjLiaIj ^ş- 3 L^ 4__o iS Lj J4-S 4J lAj ûj Lr ^_j Jj ljJ-Î4_jî) 6j4-j Dj£_l9 Lj ^_j 1_S4 __o LSLj 

j4_j Ij4Lj 4_ÎL^. ^a4_î ^V4 _j . ££j4_jLo4_j ^ j i n i ££j4_jl_ûA jz c jS4_j_jjj_^. 4 -SûjjJjj 4 (j û j 4_j j jfL_i_9 Lj 
4_] 4_S 4_^J j_j 4_j j_j 1 j A c û j 1 j£_j j Lj J - 4_j 4_£ û j j Jj_j 1 j 4_£ - j 4 _j 4_j_j jS_j û A l_S 4_j 4_^J j_j 4_j j 4_jft 4_j 4 _S_^_j j 

^4__î 4 (Jj_j J_J j_jJ 4_JÎ) j j A l_S4_a (jûj4_J j 1 J j Lj j_j j_j lLiaa I jS jL^.I_a £j_lSa û j jLj Jj i iûJ j4__l_lj ûj4_j1_SûjjJ 
l_Luj jj A j j ja^. I aS 4_j 4_j Lj_jj_jj_Lj4_JÎ) j LiS j j J j 4 _jî) j4_S4_j ^^4_j .LjLSlj L*ujjj J jjja^. 1 aS4_j4_j 1j4_jLjJ 

. CjLSû A 

^_lj_j j_j j 1_S 4_SJ j_j 4_j 4 j j_lj j_S j 1 _j2w j 4_j 4_J 1 Aj 4_S ö j 4_j jjfL_i_9 Lj 4J ^_aa j j J j 4_S ^Saa j j_l 9 Lj 4_j l_j 4_j j 4 _L_lj j 
jj_j_Llj jaAa4_j^. 4_S jj^.ûJjûJ û j 4_j l_S û j_jJÖ 4_j û (QU3S3 T) j 1j_j ûjS 4_J j4_j l_jj_jj_9 j4_j 4_J JJJJ 
j_j ^Sa j Lal j ûj4_Sj^_jj j j A 4_j jjjS_j £^ja 1 j_j û A 4_j 1 _S_Ll_lj ^4_a . j j j j A ûj4_û_lj 4_J ^_j_Sl_jjjj ^_î Luj 
4_j . ûj4_j_jj Jj_j_j_j ûj4_j l£ ûj_l_luj4_j 4_Î4_oj^ ^_j 1 Ll i S lj (jjjJÎ) ^_a ûj Lujj ûj J (jjJÖ *Li is^3 3 ^3^—* 

(jj-j j_lj 1 j_lj 4_û_lj j4_a4_j 1 4_j 1 J j j_o 4_j j Lîj jj4_j_S4_j jl_jlj_3 jûjûjûJ 4_1 4_j û j 4_j J jS_j_9 Lj ^4_j j 1 _jl4_o4_jî) 
l i Lu i . j4_S_3 Ljjujjj A j j ja^. I aS 4_a 4_a j_j4_S_3 jLajL^.Ia j_i_j 1 j_j û A ûj4_j_j4_S_j j^ 4_j l_j j_j j_9 ^4_î Lj-uj. i ja_j 

j jjî) 4_j i_j_lj û 4 j_3_lj_3 1 J j J jS 1 j S juj Lj jj-j— j 4 -S-a. i jf ^ LS ^_i j ^ U L5 - 3 ^-3r^ JH l ^~ J 33~ c ^ -3 ^- Û - LJ j 4_S 4 _j 


(JLuj jj_3_Llj j_3Aj4_j^. 4_Sj^_jj j j J j Lj 4_Sa^_jj i_S4_j ^_j Jj I j_lJ4_jÎ) ^4_j . 4_S 4_j j ja^. 1 aS 4_j 4_j ^_jLo4_j 

4 _î l 1 L’i 3 A) ^ V 4 _J ( Lj __3 3 J J _3 (_J_uJ J J J J JjL J 1_3 ^_A J û J (J û J 4 _J JjJLJLJ Lj 4 _j l_j 4 _j û J I J^ (_J_uJ J J J JJ_ 3_3 J 4_û 4 _î 

. ja 1 Aj 4_S 4_j_j j 4_S_j_j j LS ja j 4_1 4_o_lj 1 J 4_a_3_9 Lj 


4_î . ûj û JjSauuj 4 LIlj J j 1_S 4_j 4 _SûjjJ j j 4 (j 6 j 4-j J j S-j-9 Lj j_j (j 4 __lj_o 4_j_î 1 jS 1 _jj_j_9 j4_j 4_o_n 1 J4_jj4_j ^4_J 
J_3_1_LJ ö A . J__l_j_uî) û J J 1-S 4 _j jjjJj4^ JJ_o4_JÎ) j_j ^4_j_j1jS ^_S_lj LS_lo J_J J Lo-j 1 4—9 j4_Î4_OJJ_9 4_Û_J_J 1 JL.LJ 1 J A 

j j_o 4_û . 4 __l_lj (j j j j_lo (_S 4_j Llj 4_j 4_j jj.l.ijj A j 4 _a 4 û ja juj j Lo 4 JÖ 4 _j 4 Lj j 4_S j û 4 j 1_S 4_SJ j_i 4_j j_j j jj^. <_S û j 

j4_uj 4_Î j Lo-j 1-S û j 4_j J j S_ lj9 Lj . Lj i i4_& j Llj j j_j Lj_j jS û A j û j I j Uj jS ûjûj4_a4_j ^_Î4_oj^ 4_j ^_j 1_S û j j j_j_o 
jj Lj A (JJJ4j4_a ^_j 1_S ûjjj^.4_j jjj^. ûjjj_i_o j Lj i i û A 1 A j j Jj_i I j j4_uj 4_î ^_jj4_Saj1_S j LoLl ja a i j A 

j j Jja I j j4_uj4_J ^_jj4_aajLS 4_S ^_j j j A j j J j ûj4_jjS_i_9 L3 4_J j 1_S4 _SJj_j4Lj ^-aaaaa l_Sûjj4_jÎ) .LjLSûJ 

Ûj4_j i q4jj 4J 1 Aa Lo 4_S 4_j j j J j 4 _a 4_J l iLojj-uj ^-jLSLujIa jja^. laIjûJ jLoaLaaa 4_jaj1_S_j_uj ^4_a .jja4_jî) 
JA LlJ L S ijjj 4 _o_JA û J 4_AA 4 S 1 1 9 Ia û J 4_J (J û J 4_J JjJAU C JjS û A û J L^. J 4 _uJ ( (_AA Ll (_A_1 a) û j 4^ û J J 4_S 

. JAA-uJ û J û A 1 J J 4_S û A ^—LuJ J J A 4_S (J 4_j 1 l 1 j-J. 0 1 J 4_J L S 1 Aa 4-JÎ) J J 1_S LuJ L, (J û j Lj j û A 


• 26 


jj^.4_î jL 4 _Sûjj jLl jjj 1 ij_i j_jjj4_j^. 4_S cûj 4 _o_i_j 4_î j 4 _j|jjjJ jj j jjj 4 _jaaLou_oL 4_j4_j j 4 _j 4 j LS Jj lj_jûjS 
jjLi !jjjjJj4_S 4_j j 1_S 4 _j_i j_j J I j 4 _SLjaa j ûj4_j_i_ujjûj J J J ^IjJJj 4 _j 4 j j I jS_j_uj j_i jjj jjj tûj-iLj 4 o 1 1 j4_S Jj_l 1 uj 4 _j 4_Î4_ojS 

. Jj4_j4_Sû J 
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5 


*** 

L S jjJ J ^UJJJJ 

(The Theory of Every Thing) 


. £$ jSj J ^ Aj-1 jjLuj L£jSûJ 4ûjLjjjJjLS jûjlu LÎ ^jSljjûJ ^_1 jjLu jjj 4-£ jLLj jjLj 

( ae l 


J_l_jJ_J J_LJ 1 J_3 û J jA-3 1 AJ LS4 \ IJ-uJ Jj LujLj jLû^Ll. J_JJ A_] LSu JU^. c L LJuuJ ö ö JJ-uuLSjJ J_J JJJ JjA_S 

lS jjjö J_J_ûLSLj ? JJJJ^. Lj^LjJj-û ^Lj jLj LjLjLujLj ^Lj ^VLj . J_J jS_J (J_j J j_o Lj ^u 1_S û j Lj_9 ö J (^jSûJ 
LJ CJ_JJ_LJ ^g-J Jj S ul 3 S jLujLj -JJ-J J ÛJ S ul 1 S JJJJÖ C^jS_3 L9jJ_uJ Lj 1 JJ_J û J ^_lS_J_J LoJ Lû J J 1 J_LuJ Lj 

l_Sjj_jJÎ) Lj j_j ^uLSLiLj l_S_j_jLj jj_ûL_Û IjLjjjJjLS ^LÎ lLljJûJ j ûjLjIjSjLÎLj lj 1687 ^_JLuj 
^_J j£_J_9 ^uljj jLujLJ ^UjLû ^-S-U-uJ LjÎ) LûLj ■ L UuuljS 6 J 1 j I JLj lS Llj 1_J_uJ j Lj (JLjLJ JjjIjLjLj 
J J J J J J û J LS ^ S 3 J Lj_S_ 3 J LS ^ LS J V 4 I Jl-LJ l ju! 1 J J 1 û LS Lj J_J LS_J JJ^. . J jSlLuJ J J J J JjL. J LS Lû û J J LuJ 
^ Lj J û JJ jS Lj . J jSj-uJ J J J ö J LS J Lj J_J ^g-jŞj-J Loj Lû ^_Su JJ_Û Lj Lö ö J J L_& C jSj (Jj J J_û Lj ^u J j j Lj 
lS jj_j LjLjJuLj jLj jLûLjÎ) 4 A_jLjö jLLjjj LliLjjj-uj jj lSLjLjLj AjLûjS LjLjJuLj 

. jjj l j j_ûS jj^. ^jjLujlJ j j jS j_9 jS ^jLûjj lj jjjjj jjjj (JLj 50 (Gelileo) jjJjJ lS 

LJ lSjLû J JJ-L ^uIu_uJÛJ JJ ( J0ShU3)^J_ujLj JÛjLjIjIj ^SjJJJ^. 4JJJJJ ^ujuS Ljjj_ûj jj 
^u JjS Lj jj j j_9 Lj jj J jS û J (JJJ Lj j (jj jjL ^u LLuj j j (j I j I J LSj jj^. û j LjjjjS ö J j LlJ LS û j ö JJ j 
. LLuJÛJ JJJ ‘-SLj (jLSjJJ JJ_L J-ujL_ 3 ^UJjS ^UU L_3 .IAjLîuLS ^UU L^. LJ ( Am O f \ tS ) J LSL_1 J J J_û Lj 
Lj 3 juJ ö J-J ^UJÛJ jLSLj .JJ-3 LLuJÛJ ^UJÛJ JûjLjljJ_uJ Lj 1 J (J Lj Lû L_jLjj ^L_3 4 JJJ 1 J û J LûJJ JJ_ûL_J 
JûJLi Lj J L_J LS Lu I JJJ^. j1_3JJ_ûLJÎ) J ^-JuJÛjLl ^UJÛJ jLuJ Ll 4 S AJl Ai.3 ^LjJÎ) JJJ-U (_£— 3 LS LuJ L_J ^__ 1_3 

0 ‘V Li 4 jIj -( I jU-û ^ Vi lAjjUojjLS 4j JjLo 1 1 00 ) ö j Lj_j_j_j_û û J ^u j û j ^u I jjj^. 

^U J jS J I J_U (J jJÎ) Lj JJjLj Lj 1_J_uJ ^LÎ ^l_S_^UL& ^UJJ . J Ju LjJJÛJ jjjj. (jLjjjjIjLj lSjûjJ ^Lj jj JJJ 
■ I 1-Sj 1 AJ L’)JJ_uJ ^U LS û J 1-S LÎ J 1 J J û JJJ jj_uJ û J Lj Lî) (J JJ 1 û JlL LS J JJ 1 J (_£ J û J Lj (JJ JJJ 4 JJ JJJ 
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(_£j_jl£) A_1 J) j_û ^jLj LujLj lJ ^ û j l (jju ^-5 Ljj 4. "i S ij L$ 4__o4_j (jljJ 

L_S û J <J Lj I J Lj_S û J (Jjj 1 Lû 4_j . û J 4_J_J_J_J ö J j Lj jjL. b (Magnetism)^ uj/i L^j-û j (Electricity^LiajLS 
) Ç3 i^4_û J J 4 jLj (EleCtfic) ^_j Lj ûj 1_S (j4_Sjlu JJ4 4_£ 6 j4__uj IjLjj^. j4_j j jj I j j Jj S Li 3 S jj_jJÎ) 

jjii£4_j j_j l_^ 4_j_j j jj^. i_j j4_^4_j j ûj4_jj4_^ûj j j j j l_£4_j 4_j l_£4_j_3jjj^. (Magnet jjo_3_jLjSj_û 


<3_J çi V ‘Lj 1 (j J__ 


CijH 4j (JjjJjî) 4_J Jjj 


LjS 


J 


(.rH L- 1 û j LS 1_S <5 j-jJÎ) . (jjj-iS ö û\ 


4_j i_£ 4 _j_j_j j£_uj j L û 4_j4_j j i_j ^_j LS û(Negative) mJ L uj j (Positive)<u4u^.j_û 4_Sjiu (JûjLûj ^jûj4_j 

lj-jLjSj-û j ^u Lj û j 1_S £j_jJÎ) c l“i i i 6 J J Lj j 4_£ j Jj S L’i 3 S <_£j_3JÎ) (j4_j 1 j4juj 4_j c jS4u JÛ44Û9 
. û j 4_jjojj û J (_jjliS4u (jlujj_û4uî) t^u4_S_jj_j 4_j j LS 4__u j_S_u j jS Lû 4_j4û ^j I j_j_j 




UjljûjLj 4_] 4_J 1 J 4 _S_jJ LuJ Lj4_uJ (j4^_JJ_J sb (JjJU_J l_j_L J_Û j luûjLS ^jûjLjjû J ^Lû LujVi ^LjjuLL 
Ûj4_jVj J-JAJ 4u^. 4_î 1_JJ_3_9 ^_J Lj l_j 1 J L-S-U LS t^AuûJjJ-J ^j4_j4_uj j 1 JUJ 1 J ö J Lj J_3 ^4uûJj4_JÖ (J 4_j4_uj 

( 1 4_û 1 3 4_J J l£ 4_J_3 _uJ_ 3_3 LilS J _û J ^U 1_J û J 1_S ö J_JJÎ) J 4_uJ 4_J (J 1 3^j_j J J j-J 4 S 1 q 1_J (_£ û J 4_j_J_l J_S_3_Î uS_J Aj 4_û 

j 4_S 4_î j l_j_j Aj û j_lj ^u Lj û j L£ j ^uuuu. i LiiS j_û ^u iS û j_jJÎ) 4_j û j 4_j j 1 _£ û j 4_j_3 j j J j_jj n 3 iju 4_î c S iS 4_j 
Lö û j j 4_& t LL iS û J jj^i 1 LjSj_û 4_î j 1_S LuJ jj^. û J 1-S j-j Lj û j 1_£ ^_S 4u 4_£ j Lj . 4u 4_Ê 1 a£ 4u 

jl__u_uujS JUJ Lö jj l_j 4u ^uSjLû-uIj (jluj_j_9 jUi Ij Lii_Lu4_S 4 _û 4_Î jjj4_S ^4_S4 u . Öj4_j Ij4 j u 4u 
1320 ^_ÎLu 4JJ_3 Ûj4_j_3j 4_j I J J S 1j4_ L jS_J I J 4_î l£jjLS jju (Hans Christian Orsted ) AJ_J-uJJJ_3 

û J 4_J_J jS û J L S 1 J_3 Lû_J 4 1 1 1 9 4_î L S 1 1 1 3 3 .£) û J (_£ J 1_S 4 u (_J 4__u J_3 l_3 J 4_J (J Lj û J 1_£ (_£ J J-uJ 4 1 A-ÎU^. 3J 4_uJ 




4_Siu 


SSJ JSJ S 


4_j . 


j4_uj Lûûjj4_ö 


jljLL^ 


^—3. 3 I j J 1 û û J L 3 3 3 û J I J 

1 J-° lS '-J-& J 


4jLi-j4_ 


iSJÖ±L 


l SJM& 


4u 


j4_u4_î ^uj4_S_ijLS 
Lluu û J ^u lu ö j 1-S 

J£.Lû (^UUL)^ Lji-jj^ (_5 u i j jUIjj jLl .UlIaIl (electromagnetism)^. 3U 3 3 VlS j-ûjj l£ 

(jjjî) 4u LLj 3 3 ^uluûjlS C^Jjj^LL j4_S4u ”jj_û4u ^uLûj 4u ~ ^u j I ^1831 ^_î Lu 4_î (Faraday ) ^ i j Ij i_9 

^UJJUU-UJJ J J jJÖ 4u C 3 3 3 3 L 3 3 3 û û Jxl U-UU. 3 LilS J_û JJ I J_3 4_j I j4_S 4 ^U-uUU LilS J_û JJ I J_3 ^UJJUU-UJJ J 

.^luûjLS JJJjjALÎ 

IajuLuuu lLuL .Ûj4__ujjj ^_û J_U Lju J_û J J LS J ^uS l_j J JJ Q I J-U ^UAilûJ-U (_£ I J I J 1_9 J_3 I j J JLu û Jj I JJ^. 

. 4 3 3 3 3 I J ^U, 3 S Ljjjj ^U J-Jl£ J 4_U_û 4u^. ^UuUJJ-U J 4_U 4_î ^Uj4_S_JJ 1_S L 3 3 3 I JU û û J_îJÖ4u ^_S_J_U_U Lj_S J_û 

jûAj4_Î l S i j_ 3 4_î j4_S_j_ulu (_jjlj4_jî) ^-S 4u 4_J Lû 4_ju 4_J j4u cjju_û 4_S (j4_S4uj Ij û AÛu juk. ^u-ulu ^jljljl_9 
j j4u4_ûl_j u Sûj jJjSjlS j 3 u)4_]4_û 4u (j4_j 1 \ i lujl9 I 3 3 1 Lu 6ju 1 3 u ^u4_û4u 4_î 4jj_u l S 3 1 J 4_J 
jjjSSlu^. ju 4_S (j4_j 1 uJiS j4u JLu j_jAj4u2k. ju . LliLûS^u *\4u 1 1 aS4u4Û 1 \ 3 ju_S 4_J l 3 W (_£jS_juSj4u 

J û û Lu (_£ û J 4_j J jS_J_9 lu L S 3 AÛ 4uî) LjÎ) û J J 4_û t J__9-f L*3 U *3 I J (J J_l_9 &SSS *LÎ J û J û AÛu juk û J 1 3 3 A ÛJ û lu j_J 

û j j 4_S t (_£ 4_Su_9 lu 4_J j S 3 j l£ j û J û Ju j lu i_S û j I Au Lj jS 4_J . I J û J 1 3 4u I û 3 1 u 3333 ^u 1_S 4J (_£ j 1_S Lu 

. LU J 4_S_U û J (Humphry Davy)^Loj (_£ j_9_û LjÎ) 1 1 3û iS ^UIj 

4u l S 3 3 LûL Lû . J jS ^£j 4 u ^u 4 _û 4 Û (JLu 45 ^jûjLû jûj4_jjS ^j4 S \ ^LsuöJ ^_Sj4_û (jljJ ^jljljl_9 
û J 4u l_j (_£ J 4_u lu 4u j_3 . J J_3 4_j J-3-9 J-d) L S 3 3 Lûû Lû 4_J JjS (_£ Aj 4u^. J 4_JÖ t J J-3 Llî 4_ûJ^. û J J j J û J 4u I J I J 1_9 
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ccjLöûJ I Ju 4_j 4 _j 4_j 1 4_a4_$4. \ ijşLj 4J 4-£ (j4_j I j_j4^j ûJjLjJ j4_j (j4_£4_ujj_ij 4 _jjj_oj ^_jljllj4_j 

. i. n 'n n û j û J jS 4 _j 

1 44Lj Ijjj ^4_J ,jj_ 3 j-i-û ^_jL^4_j1_S (jLj4_jLj I 4 1 j l_9 ^_j L^ 4__u j jjft 4_jl_j-j_&lj j_jj_jûjj4_j 4_J l_£__iS4u 
^4_jÖj4_j j L lj S 4 i ij L o-uj Lj 4 3 3*Lj4_£ j jl_S4_Jj jL^. 4_j4_j_]l_j (j4jluj4 4 ^j4_j Lû-Ll9 j i LLlS j4_j ^jjjÖ4_j 

4_j LIjjö 1 4 j4_j ^ulLj 4_j1jj_jûJ 4_j j_j 44 _j4_jÖ j Lj_jj 4_j l_j_jj Lj 1 j4_£4_j4_j Lj J4-S4J <_^_]4_jL (j4ujjj 

jjjj 4 j j 4.S 4_J 4 ^ 3 4 3 1 J_j I J 1 j l_9 j j_jj_j_j j 1 j_j_j ^__û4 4j4_uj 4_J ^^4u . 4u I j^_j ^jljljLi (jj4_uj4_î 

j)_j_JÛ4l4 jlS4_j4_j j4_uj 4_J ^u j 4 _a_j j 1_£ j4_j 1 j_jJÖ j4_j ^ulj4 4 jLjIj JJJ 4j4u Ljj_j_ 9 ^u L^ 4__u_j_j_gu 
c^j£ûAj_j jjjSjJLj 1 4 _j_j Luj j_j 4J jj-û 4jj I j 4jj_j_j4_& ^Lijj l4_jlS4_j4jj j 1 j_j_j 4_J 4 _j 1 4^ju 1_S 4_J l_j_j4_j 
4_jj_j . Lj_jj4_S_j (_jjJ c ^jjjJj Lj_j_jû4 l ^ j_j 4jj ^AJjj^. j_j jj_j!j (_£j4jLj _9*Lj -JJ-J^Lj 4__o4j ^jj4_j^. 
j L^. 4_j 4_£ c4JjjJ 4J ûj_3 iS 4 _j_3_uj_j_j LlS j_o j (j iS 4 _j_j Lj û j 1_£ 4_Sj Lj j I j_u ^uLujj-j jjl_& I4 j_j_j4_j ^jIj 

. j 4 4 4 4 ^ 1 3 4_j j \S 4_£ 4_j 4 j£-ul_iS j j LjJ 1_3 (_£ j iS ^u Lj j_j_ 9 (j j I j-i juj 4_j 4 j_j j_j_u l_j 

^j4_û4_j tjj-û ^-ijjlj-j (jjL^jAu 4_jl_j_j_ö j_j (jjl—3 ^_S4 _j4_ajj .jjjî) <_£j Ij-J Lj (j4_jVjj-î j4u ^jjLj i ^jlûljLi 
^_j_uj Lj 4 4j j 4_j 4 j_3 4_S 4_jj j juuj ^JLjjljlLi . 4_j 4 j 4_j_j j 4_j I j ^_î jJÎ) ^u I Aj l La lj 4 <jj û j 4_j . 4_j û j û j I 4 jjL 

(J J_1_SÎ) J 4_uJ 4_J (J J J__3_î I J J_J t_^J J J. 3 (_£ J ö J-J L_^_J 4_j 4_Ê 4_J J uJ_J J_J 4 4 I 4 L ^ 3**1 3 3 LlS J_û J 4_uJ 4_J 4 J ^l-j J (JJ j 4_J 
^_£_jj I j_j_u 4_j ;j_j_Îjj^.4 4 4 j 4 j I j_j_j_j 4_j ^ ^ i j-j_& j jJÎ) (jlS4_j_uLj 4 4 j j 4 4 j4_j_jj_j_uj4_j 4 4 1 4_j 4_j 1 x Vi \ 3 1 

j jj_j j j_j C5 4 j 4_uj_û 4_j^. j 4 j 4_j 4 j 4_^ 4_uj_j_j LlS j_û ^_5Lj j 4_uj_û 4u^. 4_J j j jS 4 4 j 4 j 4 _j_uj I j Lj jj 4 _j_j Lj 


^u Lujjj 4_] 




jj Li£ j_û J jjJÎ) j jj^. 4 jj I 4 4 4 


u L ^4j 4j 1 j— i ui ^4u .4j4_j_j4 4 
4_û4_j 4 4j4_j_jjj I j^4 4 (Fiold) 4j 4j Ij_j j jJÖ 4_j jIS^jjJÊ jj_û4_jö 4_j I j jLûj4jLj 4_û_j_j I 4jj_û4_j 4_J . jj1_^4 4 
. 4 jjj 3 j 1_$4 3 i’Li j 1 j 4_Sjjjj^. j4_c.1_j_j 1 _jÎ)4jj4_jÎ) — jj c^kjj-iJ) ^g— 3 L$4. S j 3jA 4_5 _û 4_^. 4_î 4_S_j£4_3 
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J l jud J û J j j j4__uj (J 4-S 4_AA J 4_AA J L^ 3 LlS J-0 JJÖ JJ I J_J ijAJÖ ^bl^ûjljA 

■ û j 


j>e 


4 _£ t û j û j j_j Lo a^ û j 


LT^ 


L3 Li£ 




L 2 (j û j Lj j û j 


\_LJ A_J û J J-J Aj4__2i. J_J 


a_£ jûjA_j jûjLoLj ! (Ernpiric3l) ^_j_jjj-ûj4_j jLujLj lSa_jA_j!j aa 4 _j^. jûjLjjûj ^ajLlaIj l_Sjaj 4 _jö 4_J 

l_^_j Aj 4_jö (j û j 4_a j Lj t A_j 4_jö ^_j j j_j \ j-j. g 3 4_j û j_j-uj 4_j jj_j. i Lla j_o j Lj û j l_£ j I j_j_j 4_J ^_aa 4_j L^a ja 

t(j LSa i ijuj. \ : LjSj-û 4_j iS ^jûjLuj ^ ij-i ixu jjS l_JÎ)ûjj4__û t ûj<Lj_lj_uj4_j û J ûjA i i Lj j j j A_j jlj4_j ^aAaûjaa 
(j4_JÛJ ^jVLuJ AJ . JJJ_jA_J jjJjA \ A 3 J l__3_û L^ (gLAjft A-£ JJ_j4_JÎ) jLj_JJJ_J ^ -J JUJ-J. ) LlA J-ûJJ LS ^ajjaa û J j Lj 

(James Clerk Maxwell) Jaj^£i_û c_$jM_S (Jjjala 4_j^. Aj 4_J_j j£_uj (jl_jj_j_3 (j L j Ij IaLISû1860 

<Lj_3 Aj û J_LJ (j4_!9 JJ-uJ 4_£ ^_L^__LJ Lûlî l_û 4_J û 'J-J. J.J I JJ^. jLj j_j Ia_LJÛj4_J J I J I j l_S ^A L^ û J 4.J J jSjAA 

(JJJJ 4__Ll_iS J Lö i__^4_j4_J4__ûjS aIaA 4—3 J 4-J . Jj^ûJ ^AaSIaJJJ J JU-J. 3 LlS J-û J LjÛjL^ (J I J_LJ ^aL^4 1-J-JAL0 3 

û J_J_uJ J bö ^_uJ 1—3 4 _L!l_iS J bö 4__Û jS L_^ ö J . J jS û J ^A l_J û J l_£ J ^A-uJAA U£ J_û (J JAJÖ J J J J 4 ^ (JJ 1 ^ JLuJ 4_^ 

I J J-jJÖ L_^4_J jLj 4_J ^_uJ_LJ LlA J_û J Lj b J 1_£ 4 (j_3 J-uJ^ Lû . JjfiûJ ^ -Jl juJ-Jl 3 LlSj-ÛJJ iS (JJ I J_J ^A J J_lA-uJ_3_9__LJ Lû J 
. (J_3 (JJJ^.4_J IjIj 4_5 4_J 3j_j4_ûj L_^ÛJ (JaIjAÛJ Al juJA. 3 LlA J-ûJJ LS ^A L^ û J I JA I A-3A 1 jud 1—3 l_JÎ)ÛJj4_JÎ) . LA-uJ \ ^4-J 


Aa 4_a. 1 1 j J û J (j l ju!i 1—3 4_a û j 1-û j 4_a j La j 4_^ û J j û 4 û j 4 _a iS 4 _L!l_l^ j 1_JÖ j La 4_J 4_S (j 4_^ 4_1 ja 4_Lj ^a I jaa^. 
4(jV4-J JJA (J Lû J J-uJ J 4__uJ (J4_A_JJ^. . JJAjj^ ^_3 LuJAA^. ^j-J 4_A_J_9 Lj (J Lj I J 4_J (JAJAJ ÛJ^_!4_£ 4_J J_J_uJ_J_3 JLuj 
(Jûjaj La 4_a__l9 La (j û j j ja 4_j 4_£ jja ^ jj S 1— j J JJ (^— jIjajL jjaJjS ^aLala. ^a4_jaIjajL j4_A 4_Sa jj^. 
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LS-^ 4 -^ LSjM^ 


_ j_iS j j j j û j 4 j j j_j j j J j A_j . 4 jS 


^jj-uj j j J 4_j Lj4_i_j4J lS4j 

! 4 h>! n LlS j_û j j 1_S 


^g-j LS 4 j'i 3 S j l_fl (jj j j4SûJ j LS 4 _j_j Lj û j LS j ^j-jjj LlS j_o 4 j S (j4Lsjj_j (j4j l * j Sj La j4j Ijjj_û4j 4_î 
jjjjSjjjS 4j4_jIj4_J ^ V4j . ûj jj-jjj jLjjLj L_S_Î4_j. 4_J ^4S ^_Ljj4j . û j I jjjJ (MaXWell) ^-Jjj-jSLû 
^jLS4_jûj4S j4_j4_1 ^jIjûjj jj4_S j!j4j L_j4j 4 j . jSj ûjjj jIjjjLSjjLj jjjjjjj cjj 4_jj_S j 1_JÖ 
^-îjj^jj <-_Sûj ^j__S jjjj ^Jj_)4_j (jjj 3 LS û j jl^. c5^“ a jj“ uj jSJ4j j4_SûJ j 1_S û j 4j jjj-û jS j ûj4JL_û 

jj_û 4_& . j4iûj jij(X-ray) X ^ Ujj j Infra redjjjjj^jj ^-jSjjjj .Radiojjjij t Microjj£ji_û 

. 4j Ljj 1_S 4J jj 4_j ^jjjjJ jjjj4_j - 4_j4j2) I Jj I jjjj ^jS jjjj j4_S4j j jjjljjj^. *_S4j L_3j4j 4jl_û4_j 
^jjjjJ j I jjjj ^jSjjjj 1 a£jj 1_S 4J ^jjjjj j j jj4_û t -S4_j (j4_Sjjj ^jjjûlj ^Jjj4_j ^jjjjJ 


JJJ 


,'\\£ö X - 


Ijê ö j j 4 jê j û jj 4 _û j jjJj_û ÛJ j 4_uj 4j <_S 4 j J *Lj i j j j j û A 4J 4_S 4J jj 4_J 

. ÛJj4_û L S 3 3 JjJ_3_û ^j4_uj j4_uj4J l_S4j (j4_Sjjj jjjjj jS 


I A 3 \ \ \ \ ) j^j^j j 4J j 4_S 4 S juI 3 3 j4_jjjj ^aV4_j ljLSûJjûJ jLSûjjjJ 4Jjj4_j jj_û4_û 4_û_jj j4_Sûjjj. 
4.S Lj 1_S ö ö j û J 4j Vjj 4_j û jj j 4 j 4_j ^__j jj^. 4j j jj. 4_S 4j j j 4_Sj j 4_j 4_û 4j 4_j 4_& jj . û j 4jjj û L jj^. 
(j4_j4S <_S4_jûjj_j 4_j 4_û_j ^jjIj^. . jjjjjj jjj. ^gj LS 4 S j'i j jjjj jjJÎ)4_j LjjjljjûJ jjjj jj!j^.4j 
j4_j 4jjj4_SûJ 4_S lJuj4_& j 4j Ljjjjjj LlS j_û j j LS 4jjj4_j j4_j ^_j J jS I jS_uj j jljj tûjj-j4_j 

4jjûJj £çjj4_j jjj I jjj 4_û_jj j4_j4j .ljLjûJ ^jlj i4_S_jjj jjjjjjj 4_û4j 4_£j jj^. cûj4j4j^.j j 
j4j jj_û 4jö jj I jjj ljjj l_Sjj I jj_j 4j j j j Ij^. 4j4j I j4j jjjjj I j4j tjj ^_j iSûj Luj4_& (jjûj4jjjj 
L_SjLj4_Ê (jj j 4jjj_ö 4 j lj4jJ4j cj_^.ûJjûJ û j 4j jj l_S ö j jj. 4J ^ _ j j a 4j 4_S jjjjj 4j 1 S .***' < ^ 
Ûj4j l_Sûj Lj4jî) j jj_9luj_û jj 4j j j ^jLSûjLS j j jj j4jV4_1 ^__j__S j j jj ^jjjjjj l_ S û j jj4jSjj!_S 
Ûjjjj4^j j j4_j4_S (X-^S j j) ^jjjjj jj j jjlj. 4S ^j4j j jJ j j4j 4jjj . jjjJjjSûJ jIj.j4j4J 

. jj l_S_Î4S4j jjj j lS4j l_j.4Sjj_9 ^_ujjj Lj j jj 4j4j Ij4J 
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4_AAÛJ L& 4»JÎ) X — S jLx \ ) ( JJJ-AJ^LlA t 4 JjSa Lû ^J JA 4_A j (Jj_l4_uJ û Jt? J ^ 

. 4_j4_& J 1— 3-3J I J 1 1 I .ll 1_S 4_1 JA 4_A ^_3 J_J J J 4_î I 3 3 4L} lS Ljjjj 


300000 (_£ J 4_J J J J ö J 4_] 3_A_3A JlS J_û J J 1_£ ^Jj_]4_A ^g_3 1 J J 4j4_£ûJ (J J 1_3 J (J-3 J aS Lû ^—3 lJ 4. Jl 3 Sj 1— & 

J JjSa 1—3 ^V4_J . 4—3 1 .1 S 3_J— 3— Q_J— 3 iJ 4J (J-3 Lû (JJ_3_1_1_û 670 (_£j 4_J J J J J û J 4j (J 1_ 3 4a I JlS 4 a 4^ jAik 4j J-j4_Ç J LdS 

^_j i j_3_3 j_j (Reference Freme )»__i£_3_uj3_3j_a_3j ö ^j i jal ^ajiS j4_j j 4_jL}Lq_j_j 3 l ja aJ 

(JjAA Lj LS Lj l_A_AA JAA lû4LlljJJ ^aL_JJ 4J 4LL-J ^4a . Lj_J_J Jjj4_j (_£ J 1 a J ÛJÛj4_3 Jj4_3_uJ_ 3_3 4—3 ^g-A lj-3. 

4.S iLL-jJ 4_jLj|j j4_j 4_o4j 4 û j 4j_j_jJ jJ. û J I .iSa ja_û jll lS 4j J-jLo 60 ^j_t ^_j I^LlJ. l S Yj iS ■ ûj 4LJ 4 S JJ 

(_£4_£û(Bl3Ck Hole) JAÛj4l]j£ L1 j4_3_uJ_ 3_J 4_3 eS^A 4ÛJJ_3 Ûj4_£4_ûL94Lj Jî4_3_uJ_ 3_3 4_J 4^ûjljJ-J_3 4— 3-J I J 3 

■ û j û(Milky Way) (J 1 Jl lS iS (_£ jj û J IJ 


j_3 . LL_34_S_J (J J J J JjJ_ 3_3J_9_JJ” ÛJ-3J2WJ I JA^. t LllAA û J J L^. Ll J 1 a^-Sa AA 4_& I ALj4j Ijjj ^_)Lj 4j Lll4jlj4j ^V4_J 

j_3 4_i4j|j4j 4 ûj4L_jj I ja_3 I Aj_j j_9 ^a 1_S 4J Ilûjj 4_S ^_S 4_j 4_S j j_9 jj ûj I j 4j (jL^. <_S_i_3jS t_S_3_jl_S 4jjj_o_j 
(J 4_S 4_1_3 I J-Jj^. L 3 3 1 3 4_j4j Ij 4J JJÛJ j4_uJ 4j <_S_l_uj4J 4 4_J I aS_3 J_J_û J_J 1_S 4j (J_j1_0 2 (j4-S4— 3 Ij-J. J_L_1 

4_£_j ja^. L i i 3 L1 ij_i_j 4J . j j_i_ujj I j 4j Ij4_1_j_j ^4_J jSJ4j ûjûj4_S4_o j_i_jIj . 4_j I a£_i j_j_û j_j 1_S 4J (J-î Lû 572 
(J4_a 4J (j4_S4_ujl9 La i 3 ^g—iA Lû_uj 1-j ^ 4j j4_uj4J 4_S <_S_i_uj 4_S û j 4LJ j j-uj û 4 JjjJ. (.5JJÛJ 4_j ^ajûj 
(_ 5 û J 4_J_3_3 iLllAJJûJ I aS4_j4_Sj_A. 4j (Ja Lû 18 3 I JAA^. 4—3 JA L_ll__J û J j4—l iûj4_AAjSLj <_S4 a (j1_J_a4_S 

I J4j [ 3 i j I j 1— 3 _a. ^4a iLaLjjj j4a 4J . Lli I Aj ^a (JûjLûIa j Laaj4a La4-S4_Saa_9 4_1ia jLI 4a (j4_S4_ja ûjaa 
c û j û j û J 4 _aa J û j 4a lS 4_L1 _iS j 1_û 4j j 4 a û ja_uj j 4a i_iS 1a j j j j I jaa^. 4a La 4_Sa I j (Ja j-aS Lû l S i 1 1_S 
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4u (j_j j_uS Lq l£ 4. xxi \ S j La j U iS Lj j ^u I j_m. U Lj 4 û j 4_j 4U 4 _j_j Luj Lj û j l Iaaij-) . û j 4_j û jj j j 4 

? û j I j j-xj û j 4 j j Cj 4 ijud 1 j 

L_j 4 jLud \ j 4_j (J_j j_udS Lo ^j—i U 4 jjd \ ^j Lft 4_] ^g_j Ijj ( j_j4U_j Ûj4_j !j_jj (jûj4u j_j 4_j_j_j l S ij lU j_& ^luJÎ) 
4_o4_j Ua_i_j l_jj4_jJ4_j ^-oVûj .(_j_il_&û4 jLS4_j (JJJ4j4u jj_û4_jö j_j ^u lS 4 ui j ^ j l_& 4_Su ju. 4 ûjjj ûj4__ujûj 
Lj4_j_uj__iJ 4_j LjjjSûJ (jjluJ û j 4_Î_j j-ujS Lû ^j-j LS) 4 U jl ^ j Lft 4u (j4__uSlûjjj 4 _jjIjjjL j4_j ^jjj 

(j j Lj 4_S û Aj û j Lj 4 Lj 1_S û 4 (_£ jjL (j j lU I JLjj Luj jj ^JA-uj j_u j j_o 4_jî) 4_J j j 4.S iLij û 4 4.S 4u û j 4 _£_i Aj û j L_j 

Iajûj4Lu 4_l tjjjLuJ jLjj4_u__u j j L j ^_ujjLi4u j L j (LuminifGrous EthGr)ûjLujûjj jj4_u_u 

jjS jûjûjûJ ^ujjJj4_S jj_û4__û jjj I j (jjûjlu j4u ^j4uûJjL_û j4u jj JJJ j Lujjj4u ^S4u4__Ûj 

. û JJ-uJ jj I J ^u û j û j 


4u 4 ^u-ujjj l_j_j j_û j j 1-S ^_Jju4__û (_£ û j 4_j j jj j SL j jj <_SjAjûj1Lj 4u jjjûJ û j I jSj Lûj jj ûj4__uj__u ^4u 
^ iLi Jj ö Aj 1L1 ju 4u jj_j 6 4 4u!jjj4jö ^ujjj j4_uj_u j4_j4u .IjIj4__û 4J <_ujû 4 (j û j 4Û j jj j jLi lSûj ^uj!j 4Û 
j-j(AbSOlutG) L&ûj (_j4_Jju. j4__ul_j_u 1_JÖ û j j 4__& t(ûjûj4__u__u u4_uu 4u j lL_u û j) j ILL uj û j jj L&ûj 
4u 4_S LlilSûJ Cijgj JJ 4 JJJ 4j4-J jj!j4Û jj ^ulûûj4__u ^ Sj u. j_ jjÛjj ûjju. I j_u. j4_u_u . <_uj jSj 4u!jjjû 4 
jjj 4ujj 4 jjjIj_ujj4u j lS 4 \ \ i j jjj j4 'i u û j jj j4_uuj . uujjjjj ^u I j_m. LlujSûJ j4u ^uj 
. j4_Sj ^ujjj jj ajAuV ^4_S (jV (jL- 3 4 (j 4 _Sj j4_u4_J jûj4LuJjSjJ j jjj4_aj Iaj!jJ4u IaJLjÎ) ^ulSlûlj 

.jjj jj j_uS Lo j J) jjL 4Û lu lû I j j4_J <_S4u 


cLjLuûJ jj 4u jj I j_u. 4_S4_ajû 4 4< i i a. 1 <_ujû 4 4u û j La. j 4__u jûj4u IjIj4_jî) 4_J ^u I juu. 4u jj j4u4u 

j 4 u 4 u û jjuuj Lû 4 _& 4 u . Lj Lu û J jj 4 u ^j u xx) I juaö 4 u 4 _S 4 _uj û J ö j 4 ûj j 4 _S j J J 4 (_£-J I j-j^. 4 u jjj - 3 j 4 _S 4 u 

^ûljju ûjûj 4 _ju_u Lj 4 u_u_jj 4 u Lj 4 _S 4 _JjjA. ^û 4 u ^uuSlûjjj ^u I juû. LjjjûJ Ljjj 4 uÊ ^Ûjjj j 4 _ujj 
4 _J 4 _S LfLî 4 _jL l_S û j 4 4 u I 4 jSj ti SLj û 4 <_S û j ^ jS lû j j j j 4 u 4 u I ^ ^ ^lj^U .AIj j 4 __u 4 u 

(jljj 4 _J 4 _S (j 4 _ujû 4 J*Lj Lj 4 Û j 4 Ûjjj j I j-u I Auj û 4 j j j 4 __u (j Ijj (jju_l 4 _jî)j 4 __ 94 û ^S 4 u 4 _Sjj _9 

ju 4 __û juuu j ûu 4 _Sj j 4__9 4 __u I J j 4 _jujj j lû 4 _J <_S 4 uj Ijj 4 u I jS ö 4 c jj_ujjj lû v ö 4 j ö 4 û j 4 _S 4 -S j j _9 

■ t> — aj j 4_Sj ^ujS lû j j j 


j 4__ujj j 4_u 4u . J jS ^_S 4u û j 4Û J jSj_ 9 lû j j l i j u u jj j_uS Lo 4 4Û lû Ljê 4Û jj ûî) j 4u j 4_u 4_J j J jS j lS jj 
4_S jûj4u (jj_3) 4u cLjljju IajjIû 4u I Jj jû. (_£JJÛ4 4u jûj4ûljjuu 4_J ^ujûj LjuuûJ Ljjj4_JÖ ^Ûjjj 
L jjj I JJJ <_SuS4u LjuuûJ iLjjjuûJjûj jja.4ujju. (j4û_uljlu I J j juL (jjjû44u I A_i4_S4_juu4_u 4_J ^ujûj 
^u1_S4_SjLo 4_] 4Ûjj_ûj jj I aJ Lu ^u l£ öj I j l i 4ûlS 4_J Ia_uS1Ûjjj ^u I juu. 4_J lSjjuu ^_S4ujj Ij lum. 

. Lj 1_Sj (j J4 u {jj_o_û4û} I Aj V Jua. j lu { j Lu__û} jjjj Lj 
4_Sj ûjûjjj (j4u4Ûjj_ûj ^4u (Jjj4__u 
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j 4_j l \ \ \ û J j_j 4_£_j A_J | j j d i,n i j U AJ 4»_û_3_3 j 4_S 4_j ! | A j 4 ui \ fi \ j lJ ^LJ 4j jj^. 
IjJLuJ ^UlSûjJÛJ 4j ^-lSUjJJ ^__j|jUjU ^gj 1_S4__3_3J Ij 1 I ^U_jU_3_J 4U UJj_j4_JÎ) jl__û4_jUljö 

. û J 4jl__J_uJ U_3 


ûj ^_u4_iLujIj ^g_3 4_cjj j 4_j j4_jV4J 4_£ ûj4UûjIjSjSU | jJ_3_ j-J-U 4J (Jjj-ujJU j4_jU.1jU ^4_j 

û J ö J jS û J J J_J_J I J I J_3 J 4J . û J J J jJ ^__J_J J 4_£_J_J J U. I J 4_J_J_U (_£ J 4U_3_3_3_uJ J 4_J J 4_uJ j 4_U 4j J û J I J^ J û J 

^_J J J_û JjJ_3— 3 Ujj£ ^U4_3ÛjL_û 4_J U1879 ^J LuJ 4J ^V4_J . L_3_1_3 JJ_3j4Uj4_uJ Ul_3_3 I J_3 U 4_S û J 4j J jS_J_9 U 
^4 _j j4_uj 4J ^_S4_j4_û U (J_j j-ujJ 1_û cûjûJ4_S ^UUjjûJ jA ^ 3 4_j jj-uj jJÖ 4_j Ia_i_!1_uj 48 ^_j4_o 4U 4j 

4j û j u j .ûj4_jIj^ j^u u( Nature) ^JUjjj 4j ^_jûj_û ^ij^ 4U4 _ûU .jjU ^_S4_j_jjjLjî) j_i 4J4 _jU 


Ujj \ 1 4_j ^-U-i j_j_û 4u U j_i_a 


;U 


J 


U4UIj4_j jU 4J 4 û j 4_j I j aUj jU. ûj4_uj4_£ JJJ j4_iV 


1887 ^JLuj 4j 4 j j_j u u j4_u 4j ^_j Uo j jj ^j-i ijjuU u j 4U 0 j 4U Jj^j_j_3 4 j j_j (M ichelson) j j_uJJ_i i_û 

^_j I ju_j 3 juj 4__3 4— û 4_j jUjl UUj 4U) jjj 4_j ö j 4U J j U 3 q U (MOfley) ^Jjj_û Jj I j J3 _j_j (J 4U4J (j jm Kj Lo 


.IaxiUU4_j 4<U__Jjj^.ûJ Uj4_> 


-* J 


U 4J UJU 4 


C5eJ û J C5T 3 ’ 


jûJ ûjû 90 j4_UjJ 4_j jljUu^. j 4 U juj Ij U j j A 4J 3 _U Ujjj ^_j I j-jj^. ^g-jj I j l 3 JJ-J Ûj4_j jU4_SUa_jU 
4_S û j 4U J j£_j_9 U 4 U 3 3 3 ö j û j 4 ui n U 4 _j_uj_j_j 4_j j j_a 4U ^_S 4_j û j 1 _û j î-J-S U j j j ^_i Ij_jl j 4_S 4_j . j 4 \ 1 

j j j_uj_LS_3 1_û ^V4_i . U LU j û J 4_S 4 1 1 iS U j j j ûjjju j4_j_ujIjU ^_3_i 4_j j 1_S 4 _j_j I j-u^. ^g-jj I j 1 3 Ujjû J 

^_uJJJ_3 I jS-uJ U4-J jlj4_J j4_Sûj4U JjS_l_9 U ^g-û l 1 4-3 j 4_j . Jj^4U j j4j jUIj ^_ij I j Uj^. ^_1jj_û 

JÛJ Uj4_uJ__ 3_J jU 4_J ^ -1 juJ— 3l I USj-OJJ l£ ^_]j_l4_U JÖj 4 jU-uJ IjS ^_J_3 4 J_û j4_A4j J_3 J 4_SS 4_J J 4—3 
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4_î (J J_uJ_L$A Lo ■y 3 Lû l_3 ^ V 4 a ■ (^ j$A (JA j_û I J 4-9 J 4 AXI 3 3 ^__L_J J J_û (J û J 4_3 (_£ jJÖ 4* 3 3 3 ö J Liö ö J J 4_JÎ) 

3 jL Lo_ 1 4__uj4_J (J 1—3 (JAjLûJ4__uJ L_$4_j û J û J 4 _uJ__ 3__J Lj 4__3_uJ__3_3 4 a ^A J û J (j4_îjJ^. ^A I JAA I J 4_$ £ J 4_j J jjL_J_9 lj 

. 4 3 3 *3 ^A JJ_3 J 4__uJ_3_J CLa 1 3 (J 4_0 1 *3 4_J J ö J j4_J Aj 1— 3 4_A_3 4_J ûj4_l_jjjJ 4_S (_g4**3x*j j4_J 4_jj_j . J 4__uJ_J_J ^ajja 

Jjjj) (J J-UJ-O J_J ^ l 3 1 3 J JA_uJ L_AAL_Jjl_j4A (J 1_J J_3_9 (jlLlj 1 A 3 3**3 juJ 1 J 4_J ■ 4__p 1 ~\ j4_J j4_J Lll_ûj_J 4_£ 4_j (JAA-uj4^ 

4—1 (j 1 3 *3 1 J 4.S 4_$4_ jûJjLo 1 _j_j4_j j4__uj_j_j ^ajS Ij 1384- ^_1Luj 4—1 ( Lord Kolvin j 3 9 1 3$ 

(Jj4_juj__3_j (j4_S4_jjj_j û A J Lo (J4 a 4_J j (j 4_Ş 4_j 4 ’q 3*q4_A. 4—1 j_3 1 3 *3 1 j 4 __o_j_j ^ l 3 ‘i4_j . (j4_$4 $ 3 o l_j_j I A 

. 4—3 ö J 1—Jj J û J J 




Û J 


4_JÖ j4 JUJ 3 3 4-3 /*j Lû 


J JJ 1 3 L'i 3 & ^__î J J_û” JJ 3 Lû (J 4_S û J 4_j J j$_J_9 1_J (J I J û J 4__UJ J^ û J (J JJA. 

4_S4_Î_jJj_o Lj4— i_j 1_j ^_^j4_o L_$AAi4_JÎ) ^_j l_j I J 4 _j j û AjJ j 4_jî) 4_a_jûj l $ 3 3 Luj4_S 4 Jj$a Lo-a L_j j_j_uj__i_3 (Jûj4_j 
(J Lj Lû 4_S L 3 3 L'i 3 $ ö J I J I Aj JJA. (j 4_A 4— 1 4_£ û J 4 __uJ__3_J 1 J û J (J û J 4—3 L_$ û J (J LS û J 4_A 4—3 4—1 L $ 3JJ . (J 4_S_J J 1_A J J 

i-S_3j .-1 *3 \st) ^a Aj4_JjJÊ (jl_jj_j_9 (jLjlj .(j_j4_Sl_j 4— î ja. 6j 6 j4 juj 3 j Lj4__3uuj_j_j 4_j 4 __o_j_j I Aj__lj_uj Ij 4J 4_j I j 

(jj_j_uj_j 1 j_9 ^jjja. ^_j Aj 4_î j_j i_j (ji— 3 j_j_ 9 (j ll 1 ij j (Hendrik Antoon Lorontz)j 3 3 jjj-î (jjj_j_jLj 
Lj 4 j u u j- /3 4 _j l 5 4 _ 3 ûj_ 1 ? ,jIjal j 4 _j c j j£ j i_ 3 j 1 7 3 j Lû j 3 (George Francis FitzGerald) AJij_^jL_ii 

jl—lJ l **3 xxl j j Lj 4-£ ö J 4 3 3 $ 3 ‘3 l $ 3 0 (JjLSjjft i-ljAj4_JÎ) (jjjö 4—3 4— j4_JÎ) Ûj4_j (JJ 4_a4_J LjLSûJ 4J JJA. ÛJ Ûj4_uuJ__3_J 
^_A$ Lij JJ ^A I JAA. L_1_3-uj4_S 4_J J_J 4 L_1 4—3 ö J 4_j_J J (J 1—A L$ 4— 1A JA J J J ûj4_j_JÛJ (JJ I J_3JÖ (J L$ û JA_Û JA L$ 4 3 3 3 
J_J J 4__uJ_J_J 4_A. ^—3 Jj$ J 1_A J J j_J (J 1-S 4— 1 J 4_JÖ . L* 3 3 3 û 4 J J_uJ_J_J ^A I JAA. (J Lû 4—& J 4_JÎ) 4_$ 4— 1_J I JA-JA. 6 Lj_J JJJ 3 

4 (J LS 4_j 1 3 3^ I J (J J Lû J_J (J 4_iL_3 Loj 4_9 ^ J. 3 4_A ^ 1 3 Aj 4-0 J 1_S (J 4_j LS J 4—3 l_j 1 jul 3 $ û JA J ^ 1 3 (J û J Lû 

.jj_j (Albert Enistein) j_ 3 1 3 1 3 3 1 — 3 Ljjj a 14 3 (jjj4-uj4_£ j4— 3 ûjûjj^j^^Lj ^ .3$ 3 3jS ^ 3 3 ja 3 ij ^_$aj Lij 


4-j4_j ^_1_3_0 l_j_J I J j J_3_ljJ 4— 3 (jûjl— 3JÛ4 ) 3 l jul 3 3 J l_j 4—3 (j4_SûjLjj L_1_3_J LS I jl 905 ^__î LuJ 4_î (J_3 1 3 L’l 3 3 1—3 

. JJ_J 3 4— o4_j (JLuJ ^j^-i j l* 3,,3 3j ûjûj >SjSL (Zur Electrodynamik bewegter Korper)( jLS^jVj^ 

J J_0 4_JÖ J_3 4 ^—3$ l_j J J J ^A Ijj Lj 4— 1_3 l_j 4—3 4 1— 3 J_J_9 ^A L$ LuJ 1—3 J J_0 4_JÎ) 4 J J_J J jS (_£ û 4 LuJ ^_$ 4—3 4_j Lû_J J_A J 4—3 
(jjjö 4—j jja 4— jL jAjLj ^4_j . Ljj_j Lj_jj <-$4—3 l**3 a 3 ö J j 4_$ û J 4 J j_a. jjA4_j ^aI^aa. 4—3 4_$ jL$öj4_j Jj$j‘ql_j 
J I 4 J JJ J J J ? 4_j JA. 4-0 4—3 (J ö J 4— î (JA_UJA 4_A__3A j_3 . LAAA A_l_uJ J J J I Aj L$ J I J 4-9 ^ $ û 4_A. 4— î <— $_J_uJ J J_uJ (J û J 4—3 

jl-j 4— î l $ 3 j 4 _$ja 4 -uj ja .(jûJûJjjj Ijûjj4_a ^_$4a4_$jj_9 jLa 4_J lAjl_$$4 — 3 4— î LjjjL. (JjLa.j4 — 3 ûj4_ i_ i _0 3 

j j J ^_j j û j j 4 _uj 4— î ^ û j j J (j j 4 _$ ja 4__uj j_j ^ V 4—3 . û j-Sluj 4_$ û j I 4 j j j j J j I jaa ^_j j j j J 4—j I J 4_$ 4_$ j j-9 

4— î (jl— iajjjJ 4_$öjljjjj j j J (j I jaa ^aL$ (^— 3j I j 1 3 4_î 4_$4 _$jj_9 (Jj4-94-uj (jûjlAj4 — 3 4—j 4_$ û j I 4 j j j 

(J I J J 4-0 C (J 4_$ û 4 4— î JA. JA$ 4—3 (J û JA JA 4—3 4_$ J 4_$J_J 4-uJ J J J Lj I J ö 4 (J 1 1*1 3J 4-0 4—3 . 4—3 4_JÎ) ö J û ji$ 4—3 

. (J JAA l_j (—$4—3 <— $ ÛJ 4_$ ÛJ I 4jjj JJ J (J I JAA 3JJJ 4 


lLia_A.ÛJ Ûj4_$4_$jj_9 (j4 $^ *3 A 1$ 4_î (jj_UÛ J ^_i$l_jjjj pulse ^_$4_j4jjJ_3 j4_$ja4-uJ J J J ^LlA I AJ I J 1 **3 jud A j 

(JJJ-A.JÛJ (J I JAA (^— 3 J J J J (jljj4-0 3 I JAA J_J JJuuJAA (J 4_$ 4_j J J-OA <— $ÛJj4— & . (_£4j$4_$jJA JA 
(j jjî) 4—j . (jA l_j <—$4—3 <—$ûj (j I j ^a û j 1—L. (jlj4 — 3 t4_$4$jj_9 ^_o_9 l_j ja j_uj 4 a (J__3_uJa 4_$ l_j ö j 4_$ ö J_9 4-î 1— 3 


q 4 3 


4LL 


JAJAA 


L5 *Li ^ 3 3 J ^LuJ ^LJ (JA 4—3 I J cj I J JAA 3 J J J J 4— î 4 3 3 3 3 JA ^A J J J J 4_$ (J û J 4— 3 
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^ - 1 1 j j L 4j 4_S4_^£LS j j J j 4_& ^_j 4_j 4_S ö 4 û j 4_j 4 __û 4_j 4 4 i_j j j j J 

I JJ l_Ê J lul l4_S Lj JJJJ^JÛJ j) 1 J_LJ 4_! 4_S4_jjJ ^_J_J_uJ_jjj ^_jLS j4_uJ 4_] j|j4_J ^ V 4^J “ ^_lS l_j J J J 


1» 




P 


9 l_j ^g-Sjj 4 _j_lj 4_j4_j 1 j 4 î ö j4_j ijV)4_j_Î4_& t_Sj_jjj j4_$4_j ‘ji£j4_JÖ j4_i4_j ^S4__)4^jj_fl 

1 jS_lj 1_S 4_1 4 j-jj-uj jjl_û4_û ö j 4 _j_j j 4_S û J 4_S4 _jj_j 1jûj4_j1j4_S 4_1 ( lj_Lj 4_S4_Sjj^ 

(jj4_j 1 1 _Sûj4_!ljj4_j_I4_& ^_lj j_uj jj 1 j_lj 4_î jjj ^g-S4_j_jj 1 j 1 u^. ûjûjûJ 4_J <_S_i_uj4_S 

. CjLSû J 


j j J jj4_SûJ ^_j Lj j_3_S juj-jl xxijj-j i_S4_j ^jj_j4_uj ^_j 1_S j4_Sj_j4_uj j j J 4_S LjIjûJjjj ûj_j4_uj 4 "i Lo ^4_j jjj^. 

4 _J j4_J . Lj L£_J 4 _ 3 ÛJjLjJ ^ 4 -J J_J JjS’uj ö J ^_S4_j4_!SjJ_uJ Lj-uj_jj-j4_j J )_3 1__Lu1_LJ Lj . j) J_J _ûJÛ4 j 1 j Ljul ^jLS 
4_î ÛAj4_J ^_J J J J J J LjLS ^_J 1 J-JLJ t (J 4_Û 1 ~\ 3 4-JJ £ J j4_J LIlÛj-J 4_S j4_j_l .&JJ-UJJ 4 _uJ J ^_lS_JJJ_! 4_J û J_ 3 _uJ 

û j Lj j ^_j l_S 4_J_j_lS 4_î 4_S_lS 4_j (jj4_û4_j .LjIjûJ ^ 1 i4_j 4_j l_j 1 j_j _3 ^4_j j û j 4_S j_j 4_uj j4_j j4_uj 

.ûji >l 1 ! ^(Special relatvity) LJ4__LjIj ^_JÛJ_ 3 J JjLj J j_J l_J_uJ_ 3 _] 1 _J (J 1905 (J 4_S 4_jLi-uJ_J Ij 

^_JÛJ-JJ 4_J .LjLSûJ j) 1_S û J_3_LJ 1_S (j4_uJÛj4_S j 4 _uj 4 _J jLS JJJ^. 4_J û J 4_j J jS_3_uJ ^4_J (J_LJ 1 J_3 (J_Ljlj_3ÛJ 
Çk V 4_J 4 <Lj 1_S ö ö J 1_S J_3 Ij-J ö J Lj-uJ û J û J 4jS ÛJ-J-ÛJ-3 1-S J Lj^. 4_î 4_S (_J ö J 4 _£j_J 4 _uJ J 4 _J J_J J_ 3 _û J_3 1_S I Aj 4_J_J Lj 

4_î J_3 4-S.J <_S_3 J J J 1 J 4 _J J_J_3_3 J 4_S 4 _J . LL 1_S û J J 1_S J— 3 -uJ 1 J_JJÖ 4_S û J-3-Û J_3 1_S (J-3-Î JL^. û J (J 4_j 1 J 4_S J_3 4_uJ J 4 _J j_J 
(j-j. LJl 3 ö ö 4 <_S_3 J_J_Û J_3 1_S ^_3 1 Aj_Î j4_S4_î (j4_S4_Sjj_j J_J JJJ^.ÛJ Ûj 4 _S 4 _Sjj _3 ^_S_lS 4_î (J^-J^LjJ-J j 4 _J j!j_LJ 
^_S 4 __lj j j j J (j 1 J j 4 _û 4_S 4 _j_lS l_j j j j (j û jj jS 4 _S_j j.^. 4 iLj lS 0 J J LS J_3_uJ I J-3AÖ 4_J_JJÛJ j 4 _uj 4 _Î (J û J-J-û J_3 1_S j4_J 

û J 4_S ÛJ_3_OJ_3 1-S ^_û J_L_3 1 _S_ 3 _û 4_J ^J AJÛJJJ 4 _J_ 3 j 4 _S_ 3 J 1-S ^4_J .<Lj_3j_3ÛJ 1 j4_uJ_j_3j_S_3J ö 'J-J. J J 1 J- 2 >. j4_î J_3 1 _J J 
. (J Lû-S-J J_j. (_5 4_S 4 _J_jS _3 J jj j_3 l_3 ÛJ_3_ÛJ_3 LS Lj 4_j l_j 4_j 4 4_j LS û J-3-Û J_3 1_S J J-û 4_JÎ) jj 4_Û 4_J 4 4 \ \ ) 
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4_û 4_j 4_£_j jj^. . û j 4 _!l_lj jj I j l j. jjj lj 4_j_j J I j j iL ö j V j-^. ûj_3_ûj_j l£ ! clj L^ ^ û j4_jjjj jjj J 
(_£j4_a. ^_j4_û4-j tJ_UjJjS_J ^£J^Û4 C jj_Jjj_Lg_3 jl_5i 4_J JJJ 3 LS4_J_3jjJj_3 1_3 û J-3-Û J_3 iS J_J (jjj jS û J 
I j4_j IjJj ^_j Lj j ^_3 [S 4_j_j I jjj^. 4_î - 4 _j4_û 4jj I j l_j ^l4_j jj I 4j4 iILuj ö 4 ^^4u ûj4_j_ljûJ jjj_jjJ 

4 3 3 j I jS4_3 j4_S4_l jLjjjIjLjjl ^jLujLj ^ jlûjjlL g-J-& 


jj_ 3 _j I JJ l_j CJ LS ^-jLj-uJÛJ ^ û 4 __ 2 ^ iljjjLjJJ JJJJJ Jûj 4 _jjjSjJJ j 4 _jlj 4 j^_jj 4 _J JJ Lî-uJJJ l _3 ^—jL^ûjL^ 

jj_û4_û jj i_Sjjjjl 4_j jjjjjIû Cj4__l_jLj £Lj LS t_£jj I Jj j j j 4_& jj jjjj£l_j jj ^_S4__jLjIj 4_j . jjjj Löûj 
j j J jj j I j jjj ^_3 1£ j ^ jjj û 4 jjL ^ ^ 3 j 4 _£jj 4_uj j 4_& û j 4_j ^_j 1 3 4_1 . jjjj jjuuj I j t_Lij 4 _£ jj 4__uj 

^j—3 1£ 4_jj_ujj 4_jjj 4_j j J jj l Lul 3 3 Lj 3 Lj JLj Lj . 4_jjj j Luj^ 4_j jJ-î jj^. û J 4_S û j 4_S 4_j jj 4 _j_ujjj 4_j j 4_jjj 

4_j4_JÎi I J 4_j I J j J 3 Lj J 4_J J 4_j l_JJJ I JJJ^. j4_î jLjj 4_J ^_£jj I JJ-uJ 4_J jI_JJ_uJÛ4 (J-^" < ^-^- 3 J-^- t4-j4_û_3J 


4 (_JJ lJ^J 


Ljl )4_j 4_j 




1 4_jjj_ûj jj . jj lj JL_3j_ûJ4_uj û j 4_j j j^j_a 1 _j 4_j 4_jl_û4_j 


J 3 Aj 4 _^. V 4 _j , jj 


3 l_j 


JJ_Û 4_g_J_uJ 4 ^__3 J û J J 4_uJ 4_î JJ ^ 1JJ-ÛJJ 1_£ 4 û J l_J_uJ û J 1 4jj J û J J 4-j û J Lj 4-J 4_^ t_£j_uj_jj jlj J J J_3_û JJ LS 
4 jjjj_9û J ^jjûj jûj4_j|jjuj j j J 4_j j Lj ^jjûj jA'ij Ij 1-j 4_j 4 _j I JlS4_j4_Sjj_ 9 jLj 4_î jj_ûjjL^ 

J ^_JJÛJ jJljûjLj j4_SûjJ_ûjj LS ( J-jj I 4 4-j 1 Lj 3 3 ^j£û 4 ) ^-uJJJjJîJJ ^—JJ 4_J . 4 _Sj jLjJjjIj4_j 
“I^jjjûj jûj4_jIjj_uj j4 II juj Ij 1-j 4_J — jjljjûJ LjV4-ûjj_L jûj4_j 4_S 4_£4_^jj_ 9 jLj j4_^ûjj_ûjj L^ 

■ Lj L^j j l_£ jj_uj I JJ ^ jj 3 3 û 4 4_j jj 4 ^_j j û j j 4 _uj j 4_^ û jj_û jj iS j 4_j 4_î J j j I j 4 _j 4_j û jj I j-jj^. (.5 4_£ 4_î jj^. 

4^33 iS 4 4_£ 4_^ J j_9 J l_j (J JJ_Û JJ lS 4 JJJJ J-SJ J 4—3 J^J ^_J J û J (J Aj û J l_j (_£ JJ_û JJ L^ J 4_^ 4^J 4 û JJ-uJ J Lî) 

j4_uj (_j4_Sûjj_ûjj lS 4_î jj-uj 1 j j ift ~ ^g-j j 6 j (j û j 4_j V j^- ^j4_j lj4 j LJ 4_j - t_jjJ jl^. û 4 Ij LjjjL j ûj4_j 4_S 4_^j j_9 
■ Lj L^J J 1_£ 3 J û J J 4_uJ (J û J 4_î JJ I JJ "\ tjjjj û J 4_£ û JJ-Û JJ lS 4_3 JJ 4 Lj LS û J J iL j j û j 


www.dengekan.com 


Page 89 



j j j ^j-û jj 4_j S 3 jj-û jj l£ 4_£ I aS 4_j û j 4_j A jS_j_9 Lj 4_J 1971 l_uj (j j 4_j jjS jj 4_J ^_j A j j 4_j 4__o 4_j 

jAj4_j Lj_lj lS4_j4_Sjj_ 9 (jj I j-uj L1lj-j Ijj û J jj . IjS (_£A4 _j A j 4_j I j j-uj A A IajjjAj (jjjAA 4 j j-j-j 4j j 
^jAjÛj û j-j I J 4_j 4 _j I j 4J 4 _j 4_jJ4_j . ûj 4_j 4_S_j jjj 4 Û Lî j-j- <^1 Lj j j lSJ^ û 4 ■ C5J- 9 - 3 I * i - 3 ^ g J ^ l 5J J û 4 4_j i Jj V 4 _jÎ)j j_k 
4_J 4_S j jj^j j J j c S ^Lj j 4 S i j j 1_£ j Lj^. 4__o 4_jö 4_j . û j 4_£ 4_S j j_S j l_j ^j 1_S 4__û_Lj_S ^j AjS jj 4__uj j j j jluj û A 4_j 
(j jJb 4_j jj û j 4_j j j_lo 4_S l_£_j j j_j Lû û j _j 4-JÖ ) 4_S 4_j 4 Sjj^. ^j j-JuLlj j4_uj4_J 1 30 <-_£_jj_j c I a£_iS4_J jjL j4_û 
. ( û j 4_uj Lj j 4_j j l_j 4 ljj^_j I A LL_a a i 4_J 4 \ \ ) j Lûj L_lj 4_û_lj 4S c Lj I A û 4j j j A j 4_j A jS-jjS jj_ & ^j j I j 1 i 


4_J ^_S l_j j j j I jjj^. 4 C5 ^Lû 1 ) 4 -j j ÛJ j 4 _j j-Luj-j 4_S Lj j_lS ^j Lj lj I j c A j 4 _!lj l iJa 1 3 Lj ^j 1_S û j LS (_£ jJÎ) 4 _j 

j 1_J A J 1-S J û J Lj J û J (J_3 J-udS Lû (J 4_S 4_J_J J J_LJ . Lj 3 3 L_S 4_J_J J JJ^. Lj— LJ û J I jj 1_S 4__uJ_J-J J-S-J J (J û J-JJ^. j I JJ^. J J_û 4 _jö 

LjLS j I j 4_S û j 4_j ^j L_ul 4_J Aj 4_jj jS_j L_ul ^j I J J J A ^^-uj <-£ 0 ‘L-9 4_J Ljjj I jj l_j Lj 1_S Lj_U û A (jj_il LlS 'j-° 
j j A j_j I j / ûAj-j-jl_j ^__û Aj I jj^. ^S 4_j 4_j_uj I j Lj 4_j 1 j Aj4_j j-Sûj 4_û4_j . intertwined Aj4_£4_j4_J 

. Lj_j j£_j A Lj j j j j I A jjL/ j j j 4_uj j Lj Lj_uj 1 j/ c_j 4_j^. ^j 1_S 4 jl j-u I j Lj 4_j 


^j lS } space-time, Lji_S-ij4_s AjLjjLj ji_jji_S j Ij4_s (j 4 jjj_Sj 4 _ujjLjî) ^ 4 j i_jj_ls ^jLjLiIj 

^-ûAjIjj^. ^j I jj j A (jjLl 4 _j!a_]4_S4_] ^_L1_lû ö j I jj^. (_g4LLuj lj Lj Ljl_S- lj4J (jAj4_j (jj-û 4_j {^j|j4_9 
CJ A jj 4_uLs jjj^. Lû ö j j 4_JÎ) Aj 4 _j_j jS l_j 1 3 ~\ ^j I j J J A ^^-uj (_£ 0 ^LJ Lj 1_S j Lj. 3 I A Lj 1_S — I j 4_S 4_J . Aj I j j_ \ \ 
,AAj4_j 4_S A j 4_S j_j 4_uj (j4_jj_o |j Lj j4_uj 4.J jjj I jjj4_uj c Aj 1 j ûJ Aj4 L’i lj c l_Luj I j /lj4_j^. j4_uj4_J 
AjIjLjj^. j Ljj LS 4jj I jjj^. 4_S j4_j Ij4_Sj_j4_uj j4_j . 4_Saj4_Sj_j4_uj ^j I jjj^. j4__uj 4_î A Aj4_j ( jj_j_j 1_S (j4_j_uj|jLj 
j 4_S 4_j 4 _j_j 1_j 4_j_jAj_jj 4__ljjj_lj .j4_SûA (JjLjA Ia Ljl_S-|j4_s 4_J Ljl_S j_j jj_jj I j Ljul j4 Lluj Ij Lj 
4_j j Lj-uj A j t-S A j ) l lui 3 & 4_j (j l_£Ö A j ^j LIuj A j j L_& A j ^j 1-S ^ S û 4_j^. 4_S j j_j £5 jj ^SjlIj A j_û j_j 1 Lul 3 3 Lj 

■( j4 juj-lj (jA jSj£ 


CJJ L5lJ I J jS L_S_3 Aj 4_JÖ i ^J A J_J J j 4.S 4_J j A jS-uJ_lS (J JJjî) ^J Aj 1 3 jS J_3 Ljuûi 3 4_S_J_3 J J J (J-3 1 3 * J 3 3 1_J 

j_3 (jj jS4_j (_Sjjjjî) 4_j jl_S4_j4_j I a£-U lS jj_û4_jÎ) 4-J j AjS jj jl £ (jjjjÖ j_j jj j_jj ^jjjjj ^jj 4_j . 4_jj_o_j jj_j 
(_5JJJ_3 ^ V 4_J . I A 4_j LS J 4_J J 1_J_J l J_J_3 ^j-J J J J A J 4_UJ 4_J û Aj 4-J 4_S A J_3 Jb lSj-j ^LS J-ul_lS ö A I J L_S 4_J (J V 

4J LjjjSj (JjLjA (JAj4_j jj Aj4_jl_û4_j (_S4_j4_Sjj g—L& ‘Ljj- 3 4 Aj-jjLj 4_J (j(Ljl_S) ^jL&Aj ^ S û4_Jl ^jûjjj 
CJ A j Lj j A A jj jjj ^_j j jjj Ljj 4_Sj A A û j j J û 4_j ? Ljj j Aj ^ 1 ~\ 3 4_j ^j I jj J A ^j 1 J-y Lj 3 3 û A I aS 3 3 1_S ^ 

j l_S4_jjjj^.jj ^1 i1j4-SS4jj4j .LjjjAjjSj Ljj 3 û A j Aj4_jjjSl_j (_S4_j !a14jjL 1 ^jAjjj j4_S4_î j AjS La j S 
j 1_S 4 _jj j LS A A j j j4_uj 4J 3 (_S4_jAjj_uj 4_j aS4j^j4_jÎJ £(JJ lSj- 3-S 4_j (_g4 ui iS j L^-jjj 4jl_JÎ)AA Ij 

jjj4_j ^Sjj-j ^jj-j I j 4_J 4 S 4_jl_û4_j ^jf4-j c£5jS4_j jjj 4_S4 _jjjjjj ^jjLSj-jAA 4_j!jjjAA 44_jIjSj 

■ QiJ^ 3 ^ 

^-JAJJJ (JjLl ‘LS A jS Ljjj ^J A jS-ul-lS (_5 A J Lj ^JJJ ^S^JJjjjJ JJ 1 __ 3 _u 1 _L_J 1_3 4 JJ I J A JLuJ A JJ 1—3 

lSaj i_S 4 _jajj-uj ^ 4 _j Iaj^-jjLj ^.jajjj 4 _j (jAjS_ui_iS S û 4 j^. . i_jjj (General relatvity)^_LjS 

j4_ö . 4_jjj Lj \4_j Lj 1_S “ I j4_9 4_j I jjjj 4_S 4 _j Ijj4_jj ^Sjj l illajj j4^j4_Î ö Aj4_j jS_Î4j 4jjj4_j ^ j jj jjj 

j 4j j Lj A j 4_jj ILIujj Lj cj jJb 4_j ^ i ö A (. S 3 3 j A j 4 _jj_û 4j^. ö A 4_S Ljj jS A A 4_j 1 û 3 .u.) I j A j Lj û j 4 _uj 4_J 
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■ ‘La-jj ûj j A_j j j j 4j û j 4 _j J jaa t û j 4_j Lo 4_^. j_j jjj Lj 4_j 4_j_j j I j û j_J . 4_) I Ju j Lj 4_1 (j 4u û j j 

4_j 4 _jö ^_j j j_j ^_j j û j j 4 _uj 4_J 4_j_uj 1 j Lj j j J Llj 4_j j 4_£_j jj^. ) 4 i_j 1 j j j L - j j J ^_j j û j (_j j 4_j j j j Aj 4_^. j 4 _jö 

^_J ^_£_Î4_£ i_S 4_j 4_j j j_o_j lUûj ^j4_jLoûJ 4 _o_lj t( LjV4-JÎ)jjjL / 1 j Lj j jjL (J4-S 4_1 jjj-ujLj / j j jS Lj c 

4_j 1 j 4_9 4_î û j-J-J Luj Lj jjj (j j luLj 4_j 4_j 1 3 3 .fl) c ^_j I j j j û ~ j j J j j_j û j Lo 4_j^. 4_^_j jj^. j_j ju_j j û j 

.^1 jjjJ" jlj^- ^ûjLo^^ 


û j I -lj 4u j 4_j û j_luj j Lö ^_j j û j (j j 4 _j j j j lS ö j û j Lo 4_j^. (j 1 j 4_9 (Geometry^ûjiAL^ 

(jAJAAJjS C ^U J ÛJ (J J 4_J J J J j4_uJ 4_1 4_jjJ_0_J j_3 .4333 4 JuLlujLj 3_3 4 O 3 3 (J ( E U Cl \ d C3 fl ) 4_J_J Aj_î_9 J_3 

4 3 3* *3 3J-J ” 4_J_UJ I J ^U-LalA I A_3_3-uJJ Aj_Î_9j_ 3 (J ÛJ I Aj4_J 4_î Jj_3 I J û û 4 O 3 3 — (j 1_L JJ J J I J_J_3 ^UJJJ J (_£ I û J 4_û 

ûjj4_S ^_^4_j4LjjLj ) . ûj4 3 3*Lj4_j û û ûj4_£_j_j ûjj 4_S ^_^4_34_jjLj j4_uj 4_î 4_5i4_ÎLL j j J 4»_S4_j4_ajj4_Î 
j4_uj 4_jj4_£ûJ ^ujûj (jAjûjLj (J4 _a 4_Î (j 4_£ û A j û j Lj c^_jjûj (_£j4_ajjj j4_uj 4_î l_^4_j4_jjLj 4_î 4_lj_ljj_3 
j 4_jö Lî) û j j 4_jî) t û j j 4-S (j 4_jj Lj 4_J 4_S 4_j 4L j j-o_j ^_j j û j l) *L_Î I j 3 Luj_j 3 ^_JajÎ) . Lli 3j lS 4_j 


LluJJJ J I Aj iS ÛJ I J 1 3 ~\ ÖJAA 4j ^ lSj4_JÖ (JLJ ^ 4__) ^ J -LuJ n LJ LS - ^ - ^ (_£ ^J^”- 3 IjJjuJ (_£ JJÊ 4_3 4J_3 ^U4__)4jj l_J 

■ ( clHJ û ^ ûjj 4_£ cJ^J ^ ^— 3 Lh 3 û ^ 


L_^4_3 ^__)ÛjLL ÛjLuJ J J L ^4_) 4(_j4_^A LllLj4_A AjJ j4_o JÛj 4_J û J 4_£ J j_3 J-L-J 4_î Ljjj4_JÛL ^-J_3 I L (_ jlj 

<_J_uJ I J ^ S-1 1 3 ift c 4_A_3J J_3j_l_3JjS C 4_3 I JJJ Lj_L4_J ^_J J û J j4_^4_J . J (Latitude) ^g— 3-9 1 jSj J ” ^_J 1_JA Lj 

AJjJ4_o4_3 (J 7 3 Lo 3707 ^_3 I J_L_3 (J I J J ^ 3 I J_3_3 û û 4_J I J J_3 4.J û J_3_uJ_0 4_J j4_^4_J . J J_J û û <jj V 4_û J jjL jûj4_j 

6 j l_A_jjj_j 4 _j_j L ûjLo4_j^. 4_j I j c4_j4_û jj (_j4_a_jj cûjjjS ^_)jûj (jûj4_j (jj_& ‘Lj ^V4_j . Lj_j4_A_3 

4_£ 4_S û j j 4 -a 4_jj Lj j 4_uj 4_î û j_lj j 4 _a 4u . û j_lj j j^ I j 3 3*Lx) I j 4_î ^ V 4 _j c Lj 3 ) û û ja j_j j L jjj 4_j û j_j-uj_o 4_j 

lAj_jLjjS 4J 6 Lj y 4_JÖ j jjj. 4 uLSûLjjj ^ -i jj I ja_& 4_j Ia_ljIjL 4J tjjV^-JÎJjjj (Jjjj^Lj jûj4_j jjljjûL Ljûj4^_j 
^ jljLjLA. . j4_A_j 4_S4_jJjjjj4_j (JaLo 3605 ^L I jaa 4_j jjljJûL tJjljjûL LjV4_$Öjjjj. (jjjjJjLj jûj4_j 

Lj (JûjIaj4_j 4_î 4_£ 4 _j 4_j l jj 3 ) (jj4_o4_j 4 4_) û j 4 _ja j û j ^_ajja ûjLo 4_^. (jjJÊ4_j 4_S4 _aaj j j J jIj-lj 

j4_uJ 4_jj4_^A (j4_SûL ^-Ljju |j (J I 3_3 lS4_J I j4_£jj_9 J (J_)IjÛL 4_jLo4_j (J U4_J_LJ Lû_uJ Lj 4 1 3ift .^_jAj_Î_9j_3 

. (j_j I j_ î — 3 L^J Aj 4 _j^. j 4 _jö i 4_S û j j 4 _a 4L j L ^-ÎaJÖ 


27 


(croissants) (jiL4_£_ji_o 4(jiU4_jj_3 4 __lîj^ lUûj (^_ji_S4_j4_j 4 (j_jj_lj (j4_Jjj^. ^-jULujLa ^.aa 4_a 

4_j ISa J L£ j Jj S). L’i 3 S L ^ û j ^UajaJÖ (Jûj4_a j4_a4__o (J_lJjj^.ûJ <jj_uj I j ^ ^ j î < ^ j4_uj 4_! j L^ûj Luj4_jî) 
^_0 U Lj j£J 4_J JA U ö JAJÖ J_^ û J 4)33 L_£a JAJÖ I AAA 1 3 L'l 3 3 Lj (_£ 4_S 4_JA J JAA 4_J J J J ^ L’i lS ^ V 4_A . (J 1_A J 4__uJ 

I AAA 1 A Jg *3 3 Ia (_5jj_lA 4J .JjLSûJ (J6 jLo 4_J^. J JjUûJ i ^ V) Jjl_S” Ij4__9 C^_jLa_uJjLa 4_S 4_i4 lA-uJ Ij j4_J 


ûj4__Lj_i_jjV4j j4_Lj_ujj lj_9 ^£4 _j4_Lj I J34_^.4_L 4_1 . ûjljLj^. I Aj4_j4_j_j_ujjjj J4_S4_J j4_j4_Ljj4_j ji ijuujjjJ CfOiSSSntS 
^a_^LujL Iaj_jJjjS 4_1 . 4_j_j_ujj I j_9 ^__LjLjL4_! ^JLaJjIjL . û j I jS û j û jj j_uj (JjjjV4aÖ (Jjj4_l^. ,>jaj4a& 4^j^jL tûjj_jl_sö 
j lj4_o jj Loj Lo (j4L4_jaûj Lo4_j^. j ^_j_1jj_Î Uûj Jjj^.L c^_i4_jLjIaÛ I Aj jj 4_J ^_j JjS û j ûjj j-uj j 4 _Sûj_jj4aê ^—j-j Lg_î 4 aö Uûj 
4 _j4_jö lA-j_iLoj_j 4_J j Lluj I j4__o û 4 (jûjjL 4_£ Ljjji 4Llj4_L i_j4_j 4_jjjL j4j (jLlj4_j 4 1 Aj4_Î4_i j Lj-ii ^_jLj4_J ^V4_i . 4 _j4aö 

• ^ J j-uj j jj 4_î j 
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^ 28 / 

(_£|j4_s jLj 4J j_ujj I j (j4_S-jj j-jj"i S ij-j 4-S 4 JLj (G0Od0Sy) jj-j J j i jjûjuj j4-uj 4J jlJ4j4j 

. j 4-£ û J 4j jj^. I J ö j Lo 4__^. 


jj4^jjjj j4 _ uj ^g-jj-j ûj j j!_£ûjj4_S 4Jj J l_JÎ)ûjj4_jîi t Ji \4j (jj4__jjjj j4-uj4_J j-ljj-j J ij-jl jl_S4j_iJÎ) 

jljAJ 4j j 1 j A jLjjJî) lJjl_S - lj4J ^_j Ijjj J“ j lj_^. ^J LS4 _lj j_3 Jj-j ûJjLo ^Jjj_j4J ^LjLS 4J . j_i_jjûj 
(jlj4_9 4J jl_S4j4J (j4_S_jj c cJj l SV! Jj 1_S” ) j4__a 4 ^_j4_jê ^Jjjj ûJjLo ^JLS ^V4 _j . 1 4_j_j 1 j j j Jr 

4 S 1 1 1-S . û j 4 J_j_o 4 _^. û J ûj4Jl£û4_jJj 6 j 4J J j S Ji 1 S i£J-& 4_j j_îj_lj jjj_lj 4_S l_S_jj 1 j_Luj 4_j ^_j 1 jj j J £^_uj 
u-SjjjJÎ) (jûj4_j <-Sûj LIlj j 4_S û J j û J ûjLû4__^. ^jûjjJj 4_j jl_S4j4j <j4JLjj ^_j 4J LjJ.4j Jjl_S” 1 j4__9 

. Jj 1 U I J j4__uj4J ^_jj4_S_jj 1_S 



4_J 4 S 1 1 LS 4^_JJÛJ (Jj4_JJJJ j4__uJ J J J J 1 J_LJ (jljj4__û j_jj_3_jjjS j 1_S 4_j_j j_j J j_jj^. 

. jj4-SûJjûJ ^_jûjLû4-j^. 4-j <j_j j_uj_iS û J Lli \ 4 _I 3 ^ S 1 4 L’i 4_j j4_uj 


(_£JJ_J_J Lll 1 1 1 J_3 û J J_1_lS_3J Lj^. 4 1 AJ_J 1 1 L'l 1 1 1_J ^—LlujS ^_J ^J-JJ (_£JJ_1_J 4_J 4 1 1 1 ^_J JJ-J J J J S L’i lS (Jj-Jjî) L S 1 1 1_S 
4 6 j 4 _j lS_3 û j Lj j j J (jj_j j 4_j j 4_j 1 i i i iaj lj j 4_j j j_û 4__û ^__j 4_S_j j_j 4_j 4 û j 4_j 1 _S_j l ujjj J Lj 4_j_j 1_j ^_j û j_j j 
I 4 _j_jj jjj. <\ Luj-JLuj ^_j^.j4__ûj_Î4_JÎ) 4_J Lj 1 3 j 1 j 4_S 4_j Jj S jj 1 S j4_S4_j j Jj S L'i 1 S ^__lj j_lj jjj_j_j 1_JÎ)ûjj4_jÎ) 

4_J ^ LujS ^_3 û J_3 J j4_S4_J I JL_3 _LJ_uJ 1 J 4-J . l_j ^_3jlj4_j4_J aV4_1 “LjLSûJ ^ 1 LJ-LuJ LJ t__3_uj jl_û4_JÎ) 




<\ IxU LuJ 


4 Ljj jLljjî) 4_j ji_S4_j 1 j (Navigation)^ i j_LiLj4_S ^lijV^-j^-uj ^ (GPS)^ 

4_jj_j ! j-jûJ 4_S4_j4_S j. j4^_ûj -Li£ jLiû j jûj4_j 4-J 4_j Ij jj 1 4_J_3 J_uJ ^_J I J_3_J 4_J J 1-S 4_J_3_J Lg—JJ^. 4_j4_JÖ 
J 1_S_3 J_3 4_J_J Ijj LuJ-JJ J ö J 4_j_J J j J J_J 4 1 JL_J_J LûLlJ J ^_J 1_S û J-J -û Lj 4_J 4 1 1 1 1 J ö J 4-J ^__lj_ujS ^_J û J-J J ^-S-LJjS 

jLSûjLj 4 __lj j 4 _S_j j LS j 1 1 — 3l-Luj lj 4.S 4-jjj Jj4_S ^jjIjLjj^. jjj ^S_j_Lj J j_û 4__û4_j 1 JLj_lj-uj 1j4_J 4l"i 1 1 jLS4_j 
jLj 4_jl_3ÛJ 1_JJ_1_9 4 lJ-ujS ^_3ûj-Jj 4 4_S_3 I J J_3_3 ^4_j . LjlSû J jLS^Ljûj 4_J jS J J J J S jj 1 S ^_îj_j4_jj jSûj 

. ûj4j_JjSû j ^^jjûj (_£ûj_iuj jûjLjaûaj t4 11 j-ijj ^ ^-Jjjjjj ^SuaJ ^-ujjjj-u^. 4 Geodesy 
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j û j J jS_l 9 Lj oijAj4-JÎ) LIljj-Sa A>S j4_& 1 Aj-jj l iILujA_tî> AJ 4 _!LujLj j4J 1_jjjJ4Ji£aJ .ûjûjIaj4_j 

jJuoiS ^_a û j-j j 1 Aj Lj j j_o 4-JÖ 4j Lj4__J4_j cLIujAj a l ~\ 34 _j ^_j ^ LixuS ^_jûjaj j4_uj 4j jLjjI ia-uj 4_& jjj 

. ûjj-j j j-J j 4 _£j 4 _uj 


JÛj-Jj ~ j_J 1 J-ujJ-J Lj ^_j J j£Jj_lS ^_3jj_jA j j-jjj_a£l_o ^—Lujaa LIa j_o j j LS ^_jjj-j-j 4_j 1 j j LjSjj Jj4-_Ö 

^4_J JJ-o4-_û .Jj^l_jj4_j I J 1_J J-J_9 4-J jl_J-uJjj_uJ j jL_3_uJ LLS ^_Jjj_JA J 1_J ^ J 3 3 IJ-J-J jl_JJA_9 L_ S û J ^-JA-uuS 

^ Luj Lj 4_J j Lo-j-Lj-j I J j j_uj_lj ^_uj 4_j 4_J l_S ö j j 4-jö . (j j j-J ^a j j ja_o (jj 1 J J j 1—lj 4_j 1 Aj j j J j 4_a 4-J 4_j I^Lj J j_o 


4_o4_j ^_j 1_LJL 4_I .ûj4_jja1_j l_S4_j 1 J û j 4_j J jJLj_ 9 l_j j4_A4_J ;4-j^Ljjj_o ^4_j t^_j_oj_j4_j 4 ^ ^ n j ^_j_oja4_j 
<A_j jl_J ^-AJJ^. 4_J (jj_LJ 1 J_3 û û JJjJj4_A C 1 Aj>4_J_3 1 jS 4_J . J-JJAJÛJ L_Sj4_S ^4_JA IjS (_£JJ_LJ 4_J JAJ L^.l_j 4-Û-LJ 
4_L I j j j (j—) Lj j ^_j j 1 Jj^ (_5 j Lûj 4_j j_j . LL 3 > 4-jö (j ja (j j 1 j Aj_j 4_a_j j ^_S 4_j j j j-J-o j 4_JÖ j 4_A 4_j lj 1 j 1 j_9 

4_J ^j4_jl_oA 4 _û_lj j4_a4_j ^V4_j t^jAjSjûj <_SJ4_S jLS4_j_iSa_uj!>LS 4_j_jjj_lj 4_J ^1jûJj4_j jaaIjaûJ 4__ûaa 
^_ jjj_jA ^_û4LLj1j^ j S j. ijja-9 4_J 4_S jaûj4_j ^jAj4_ûj1_ja 4ja4_aaaa j LS 4_J j j. S 1 j_û j jL^4_ûjA4_j jj!_jl9ûj 
JA 4_AAAA JJjJj4^ jLaÛj4_uJ 4_J ££j4_jl_ûA j4_a 4_J Ljî)ÛJj4_jîi C jAjSj ÛJ^J4_S (j-JJ .u.lS Lû ^-A-uLAA LaS J_û j j 1_£ 
4_j j ja_9 4_J LLaa û û ( 1 aSjj a 3 J j J ^-S û j Lj 4_j j Lj 4_J û j 4 _jaaa j ja jj^. û j j j û J J Lû j j_o 4_jö n 

(_La lS 4_J 4_j 1_JA J JAA j4_J jLûA-uJAJAA 4 _ûAA CjLûÛJjIjÎ) . JAJAJ ÛJ^_l4_S ^_JJ_uoS ^-JÛJAJ j4_^4_JA_û4_JA 1 J^ 
4_J l ^j Aj4-jS j4_^4_j i^_jl_j 4-j Lûa_û i 4_jjja_ 9 ^a4_j . ja4_aa LaLojj-uj 4_J û j 4_jL_j j ja û j 4_J Laaj^LsLoûJ 
^_j l_S4_JA_û4_jj 1 4_jjJA_9 LaAAÛJ 4 û JA 4_jjj . JA ^—iSauA^LS jLjja Aj4AÊ J ^^A-Û^LLj 1 j£ jLSLaLa 

Quantum ) ^4_ja1j£ jj 1 ja ^ajjaa Laa ja j^ û J 4-j Lja j j_iA ^4_j ,ûj4_jAjjAj LaLojj-uj ^_j1_SLuj1_j jj_û4-JÖ 

.(Field Theory 


. JAjSa Jj4_j 1 J (Jj_3 J 1 J-^. jj La-uJJJ-uJ ^_J l£ ÛJ IjA Ij ÛJA-Û AAAJA IjA û û 

^_J Lul_lS I J 4_J J £j_jJÎ) JAJA lj J 4_J> JAJ J ^V4_J . 4_J 4-S û JAJÖ J I JA^. ^-JAjAjljV 4__û4_J . j Jj £l1 t Ş'- 1 
4_j4_j ja ^j4_jLjIj j4_j 4_û4_j .4_jjjJj4-A ^4_j ^ aa u>i j j_o4_JÖ j4__uj 4_jl_SûJjl_S j l_^4_j4_j 

j j_û 4-jö ^_j j 4 _aa j L£ ja I ja û J j û j 4_ja û J j^ l_S 4_j 4_a 4_J j J jS_u1_lS ^_j 1_S û jaJÎJ j 1_S û j j 4_a 

. J-uJ jjJA I J JA ^_J 1_S ÛJAJÎ) 

^ V 4_j t j J j S L'i 3 S j jajö 4_J û ja jajö 4_j jjj j 4 a I J j 4 __û ja j J j 4_jö jj 4_û 4_j . ^_iuii > /L_5j_o jj iS ~ 2 
4 4_j4aÎ) jLjaLjûjLS j4_Sj1_3 4_S 4_j4_jî) j!_jaj4_aaj 1_S 4a LSJ ja4-a j4_j j4-_uj4J 1_ja4Lj jLû4_j 

■ Lh 3 L -^ 4 _ja j jj^. Lj j LS 4 _a j Lj j 4_a 4a û j 4 L’i i S I j j ja <-_S 4_ja j jj^. j 1_S 4_a j Lj j 4_a 4a 4_j û j û j 4_L. j j j J 
4_J ^V4_j cûj4_jj_ujûJ jj-S4_j j!_Sûjj4_a 4_j4_j jl jaa ^aIaûjLS jja_û 4_aûj4a jLjLo 4_o4_j 
4_j I jaJÎ) ^4a . jLa4_]4_S J 1_S 4_JA_uJAA ILla j_o j J 1_S ÛJAJÎ) I J_3 _jL J_ lS_l J _û J ^_3_û ja 4_j JJÛJAA 

• LH 4_J 1A J jJ JA Lj J ^_J 1 3 û 4 _SaJ J 1_S J J_û 4_JÖ ^JJ Lj-uJ JA J 4_J 
j — 3 J JAA_uJ J J J 4J ^AjLaj ^_I jj J 4_JAA_L9 A_iS 1_J j^J J I J (J J 1_S jjÖ ÖJAJÎ) ^4_J j/jV /J ~ 3 

4 j L') 4 -a. ^laJÎ) 4_oaa . LaajaSûJ IaLjjJj^a (jLjûj4_uj j j 1_Sûjaa_uj4_j jLj ^_j 1_S 4_o_k . ja 

. 4_jaa I J4_j Ijjj ^_j Lj j 4_1 t û j-L-û ^4 a ^J4_a4_1 j 1 oS 3 3 ij4 S 3 1 
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4_î (J LS4_jjjjj_jj J 1_S JJ j J_3 (JÛJ^-jLû 4_J ûjjjö ^4_J . (j-U*Lj ('jjjJÎ) - - 4 

J (J LS 4_j j j_J J_J_J 4 J AAl 3J-LJ ÛJ-J-& ^4_J ^_JJJ_J Ûj4_S4_jV4_1 . 1 XûJ_j 4_J ^-SjjLj jl_* 1 

(j j Lj 4_j Jjj jjj (J 4_^_1 j_j 4_j 4_J jLjjjL j!j4_j 4_S_j jj^. ûj4_1j_uj4_j_j j1_jj_L q iS 4_j j_j j j_j 
( j û j Li. j 4 _uj Ljû ö j j 4_jö j_lj4_j (jj-jjÊ . û j j J jS_j Lû_uj 1_j 1 JLû4_j_j_uj ^_uj4_j 4_î j Lul lj 4_£ jj I j^Lujjj 4 
J-Lj4 jmj 1 j (j û j_i_uj 4_j 4__û_lj jljV (Jj-l& '-^ûjj4_& ^V4-j c^_jlSjjLj (jLjûjLS j jjjL Jh 3 4 _j iûjj 

. 4_j_lj 1 JLj_Î4_l 4_1 j L_o_i j-S 4 _uj j j 4 _uj 


^ lS 3 û LlJ I J j J__J_S_J_Î 4_J (J J 1_J . 


333 ls^ 


LiS 


,J_OJJ 


L£ Ij£l j j j 4 j_j (j 4_S 4 __l_j_o 4_j_j 1 jS 4 _jjj_j_9 j_j_Ê ^4_S4_j 

i aj û 1940 ^.jVLuj 4_î i û j i j 1 1 1 (QED-quantum Glsctrodynamics) ^—ljjjS 4_j jLj c ^_j_o 4Lj_j I jfj 

^_jjj_3_i j_j ^J_j j j_o j_j_o4_S4_j 4_j jj-J j I j Aj_3 j4_Lj4_S ûjûj_3 ^_uj4_S l_£_j Jlj 4_jî) j j Lo_!i 3 4__s J j 1 j 3 j j4_jV 4_Î 
ûj4_jlS i$3~& 4_j (jLSûj-jJÖ 1 4 _j 1_S 4_j_j^_j_uj LLS 4_j_ljjj_lj jj_o4_jê 4_J jLojjS l_Sûj . ^4_j_j|j^ jj 1 jj 
4__Î4__ojS i$3-& 4_j (jLSöj_jJÎ) ^53^33 4 I 4_o4_j_3 IjS (_£jlj_i ^__j L^ 4_lj j j_j_j 4_î ^V4_j . ûj4_!ljjj IjSû 4 

4_j 1_S_Î j_j 4_j ^4_j 4 ^j_jj£ûJ *Lljj l$JJ j^ û Ajlj j l_j(BOSOn jj-ujjj) jjjjj 4_fi ûjûjjj. 4_j JJJ- ^-S 4_j 4_S_Î j_j 4_j 
. Ûj4_jj I jf^ û J jlSûj-JJÖ lûûJjLo ^__j 1_S 4_^J j_j 4_j j I j-J-J 4_î j_j. j_j l_& 4_j j j4_Sûj_ 3JÖ (jjSJ4_JÖ 

(j4_jjj_o_j ji_^4_£jij£ j j i_S4_j jj_L^_jj4_j . jiSû( Formions) jj_i_oj_j_9 4_î (J-jl 1J-J û J J Lo ^__J 1_S 4_S_Î j_j 4_j 
(J JJJÖ 4_j j J j_J û J 4_J 4 (J_3 jj j_3 (J 4_j J J_0_3 lS Ljjjj (J J 4_Sj_uJ J J 4 ^_J L£ 4_SJ j_3 4_j J 1—3 J 1_S 4_j j_J J_9 . J_J j_3_û J_J_9 
J 1_J L S 3 3 j JJ—3 4 JJJ__l£_jJ4_3 l£jjLS 4 Lj_J 4 I _lj 1_S 4_S_Î J_J 4_j j4_uj4_J ^ -1 y . Ûj 4_J_JJ IjSû 4 ^g-J-uJ-J. 3 Li£ J-O j J LS 
4__LÎ jS uLjjLS 4 <-_£_j_ 3 j_j u_Sûjj4_JÎ) 4 û j 4 __lj_LiS ö 4 ûj I j 4 jûj4_j (jjjL ^LjLSûJjöJ (_£jjL 4_J ^__j 4_S_Î j_j 4 Lj ^_S_jj_jJÎ) 
^_S 4_j 4_£j j_j 4_j 4_J Lj_3j4_£ûJ 4_£ 4 _j_j j_3JÖ 4_^Jj_j4_j . LjljûJ ûjljJ j_j jl_S4_j 4_£4 _jj_j 4 ^Llj_ 9 4_j û 4 l_£_j_jj_j 
jj_o4_jî) (QED) (j ûj_jjS 4_j ,<jj|jû4jjj I J_j_j 4_£J j_j 4_j (j4j J_^. 4_î j Ijj^ cLjuijj-oû J_Î4_JÎ) j4_Sû44Lo (jj _ 3 
U-Sûj “ 4_J_3 _uJ_LJ LlS J_0 j J 1_S (JJ_JJÎ) (JÛJ_3 jS4_J (J 1_S 4_lj j LS j Lj 4_£Jj_j4_j j I J_3_J 4_î j 1_S 4_j J j^S 4_i 4_î j 1_S 

. £5 J-uJ Lj û J JUJ 3 L£ 4_j J_J J_9 (_£ ö j 4_j_j j jS 

l_£4_j ^jûjjj ^_^4 _j_jJjj 4_j I Aj LS ö j 4_j j jS_j_ 9 l_j (J4_S 4_î j ö j 4_j 4_j j I j S 3 q l_j (QED) 3 1-^4 3 3 3 3 3 xu lj 
( j 4_j û 'j— 3 l ui 4_j 4_S 4 ui 3 S . L 3 3 3 û J jjj j jJ9 j j j ( Q E D ) 4_j ^_j_S_j_j Lo_j Lo ^_j Lj Lud 3 ^ V 4_j . û j 4_j jS û 4 

ûj4__û4_j_j I jS UJJU^LL j LS 4_S_Î j_j 4_j (jjjSjJLj 4 ûjûj4_uj (j4_j £>jj j.j 1 jj^. j4_j j4_j4_j . 4_j û j û j I jjL 

JjjUj 1_S 4_S_Î jj 4_j (j4_jl_jl_Sjj j4_j jj_o 4_U) 4_jjj_oj j_j -JjLSûJ j L$4_j ]j 1_S jj_o 4__& (jjjjj_o (jljl J 

ûjjj-j-o 3 Jj S j xjjj 4 4_j 4_j l 3 \ 4 3 Uj-L .<jj_3_jû4 jjJLj jjj ö j 4 S 3 3 Lo-J Lo UUJU 4 ^ “L^j^ûJljlj j Lj j jS j_î Lj 

(jLujLj Ij£_uj1_3 I 4jJ_uJ_LJ ^_uj 4_3 4_J 4.S ^4_j_j|j^ (jjj_j_3 (JÛjLjjÛJ ö J 4_j 4 jS J_ 3_3 (j4_fljj ” (J 1_£4L9 l_ 3_3 l_jj4LLÎ4_J 
cLj-jJ jl_S4_j I JLjLj j 1 j 1 3 (jjjjj_o 4_S I Aj_3 4__jj4-S (jj 1 j jS ^g-S— 3-9 j S ^g-S-j û j" j o (j L_û_j_j 4_9 “jjl_Sû4 
. LjiJ j j j £) « J j l_S4_j j 1_S 4_lj_o 4_j_j I jS 4_j_jjj_j_j jj_o4_JÖ j_3 jSJ4_j (QED)j_j l_j_j4_j 4_j <_S_j J j__lj_o 

^L£j 4__& (jjLi.j4-j 4_j 1 3 3 d) j j JjS4_j_uj4_j^j4_j jj Ljl_SûJ <Lj_uj j j 4 <_S4 _j4_S_3j j l o 1 3 4_9 ^ S 3 9 I jS j Jjj_u 

Feynman ) j Loj_i4_9 Jj 1 £4 ujL$-LU (j j l_j 4_jl_j_jj ^4_j . û j 4_j_j jS 6 J jS L_S_j_j 1_S c (j 1_S 6 j j j-3-o 4_J 

ûj4_jjj^jS (QED) 4_î . 1 a_j j_j (j L j j_j_9 4 _î (jLSûjIj_oLj (J_3j_lS_ljjS 4_î 4_S_lS4_j 4_S ö j 1 j j_ 3 1 (j (diagrams 
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lS4_l_3j LSÎjlA j4_uj 4_J ûj4_jjjSjS 4_j l11uj_j I û J j LS 4_1 lj£_o j_o ûjjj_3_û jj_û4»jö j4_uj 4_1 

(J (SCatter) jAjljJ_3 îlS^S-Jj (JJ û Aj 1 * J J-J 4_S ûjljJ (j4— j4_jjj_û_3 ^4— 3 t_£ûj . LIlJ J A-J a LiLJ_3 jl_û_j_j4_S 

(_JJ û AJ 1 1x1 1_3 jlS4_JÛJ 4 __LjJÎ) 1 J4_j4_JJJ_û_3 ^4_] C 1 AJ_3_j_J_3_3 LjlS J_ û J J L^ ^ S IJ-lJÎ) jl_j4_j 4_JJJ_lS_jj4_3 J J 4 

CÛJÛj4__uJ J-J Ûj4_j_3 4_î 4_J_LJ_3J_J Jx Lj 3 l£ . JÛJÛJ jl_ulj_J J J_J J_S CjlSûjlj (Jj_j4_jj 4__L_3JÖ J JJJ lS 1 l4_J 
û j 4_j j j_j_S_jJ 4_j j4_jV4_1 j j_3 j_S 4-S 4_j4_j_jj_uj j4_j 4_j 1 j j4_Sû aS4_j4_j j4_jU_jJÎ) j4_j jjjj LS4_j_jj_uj 

. Cijjj-ûû aJ4_jÖ j l_3 Cla ^ 6 Jj 6 4 

ûj4_jjjSûJ L_S_j_jj_jj_s 4 ûj4_j_jûJ l_S_3j_ 3 jl lS4_j 4_J 4_S4_jjj iS 1 1 4_j j j J t4_3ûj4_j jjûAjl_ul_i_j (A ) ^_j j 1 _S_Ljjö 
4_j I AS 4_j j 4S 4_J j j j_j_S_jJ 4 _j j j J 1.1 4_j 4_S-J j j_j j_j û 4 Luj 4_û 4_j . j û 4 û 4 j Lj j_L j 4_S_j j 4_j û j_j j 4 Luj j 4_j j 
J l_2LJ 4_J 4_J J LS 4_J_J_S_Û J_û û J J JJ-Û J J-û 4_& Cl 3 3 û û 4_û-J_J ^ V 4—3 i J 4_S_J L_S_jJ J LS 3_ud_J_J LlS J_û J J IS J û JJ-uJ 
JJ J Lö ÛJj4_JÎ) - jj jj_S_jj4_J JJ J “ û J ÛJ Lj 4_j_J J Jjjî) JJ 4 4 S 11 1 J û û ^-1 1 jjj j_3 ( B ) (JJJ J^. JJ 1 S 1 * . j_3 jS_3 

U ^ 4_jjj_jS_jJ 4—3 1 4__i_j j 1 S 1 3 sî) ^ 4_j ^_j_j 4_j ^ Sf 4_j ~ 11 1 J û 4 j j j û j 4_j I jj-j û j j j û 4_j - û j û j û û 4 j a. û 4 (J_uÊ 

^ V 4—3 jS_3 J 4 S 4—3 Al 4_^. J j û Al l xxi 3J 1— 3_3 4-1 J lS 4__1_J J l S 1 3 . J 4 S û 4 J jS jJ 1—3 J j-J J_S J J J J J JJ^. J û 4 jl_3_3 

lS_3_3 Lûl Lû JJ 1 J-J-uJ 4—3 11_3 jSû4 4 S 4_j4_JÖ 3JJ_3 3 J l S 1 3 SÎ) i û J û J LûJ jŞT* Ll jS-1 3 1 Aj-lIluJ I J 4 1 

. lll jS_3 J_J ^—3 Lud 3 *\ 


. LHsö jLS<Lj I Jj jIIjlj ^L)lS4_jj4_ j 4_1 reflect JJ jLoûj4_jl£_l ^V4 _j tLljj Jj4_jjj_jjlLj jL tûj4A)Lll (jlllj4_j I j l_) j_j_9 4J 

. (j-jj-Lg-j j iS4_ ) scetter jj Jj4_jijjj jL ûj4_jijjjj 4 _al jLû_j_3 
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û j 4 j Ii : j j-j û J j!i5 I 4_j 


jL£ 4 £IJjL 5 


(_£J 1 j£-!l 1 J J-J J Lj L ^ 1 J 4_J 4_J J J_Û_3 1_J_3 4_J Q 1 O— J 3 4__S l£ 4_J_J J \S±jJb 


j 4 _jö ^_j [£> 4_^_i j jJ j J_uî) 4 _S_j i j 4_J j û J û û 4_j_j j (jAj 4_j û j Luj_î i j 4_j j Lo_j_j 4_S ^_j [S 4_j_j i j l ^ 1 3 ift . 4 _j_j_j 

(jLSûjjjL& ö( jjj_i£jJ4_j) ^_îûJ 4_Sûj4_S4_j ^_j_34_j .^jûAj <, uj-^jj Loj Lo j £j 3 ijjj û 4 û j 4-S 4 _jj j L^JjJÎ) 

4_£ û j û j û J 4 j j û J û j 4 _jj l_j jS ^_£jlû j j 4_j 4 _j j û j û j Lj 4_j_j j c û j 4 _jj Lj û j 4__uj j 1 jiL_j j Lj J ^_£-_lû j j 4_j 4 _j 
J j^ j j Ai Lû jjj. <_£jjjj 4__o4_j . 4 4 jj A (jLojj4__s 4 _jj j l_^_î_uft j4jÎ) ^_j L^4_jjj 1 Juj4j û j 4_j JjS 4_j 

4-jjj 3^ 3 1 4_j Aj 4 _j^. j 4_JÖ . 4_j 4_JÎ5 j Ljj j jj j L ojj 4_s j l ^ î 3 ift c L j j^j. 3 j L oj jj 4__ojj 4_£j jj^. c £5 j û J 

j Lj ^_j L^ 4_^_î jj 4_j V 4 j 4_j 4 _jö (j 1 _j jjj. 4_j jj 4 _jj Lj j 1 j^ j Lj J ûjj j ^j j 4_j j L^ û j jj^. j ÛA j j [S û j jj LjÎ) 
4__o4_j ^jjj 3jS . jj ^jj4_j jûjj 4_J l£jjj j4_jÎ) (_£jJLÎ4_jî) jjIjjûJ 4.S 4_jj j 1_£_JjJÎ) (_£J I J_^. I J (JJJ_uJ 


3 4__uj4_î 


û J j^_Î4_j jl__ûjj4_s ^_j [S 4__u j L^Jjjft (j û j 4_j j j^ jS j4__uj 4_J I_jj4_j4_j 4_^ûj4jjj^jS 4 _jIjûj4_J 

. LjjjJj ^ l *3 4_j jjjj 1_S4 _^sjj4-j jûjj (jjj jj_o4_jî) 


J 4S 4_J ^-J 4 J^j Lud 3 j J Ij^. J 4_j 4_j l 3 3^) jj j jj û j j 4_j ^_£j j û 3 3 3 4__û J l_J J Lûjj 4_s ^_j l£ 4__u j 1 î 3 

^£jAjû A j 4__uj û j Ij^. ^_j 1 jj jl_j4_j jlj4_j ^V4 _j . jjj^ûJ 4_!sjj_uj ûj (QED) jJÎ) 4_j 4.5Î j L^4 __ujj_ujjjj 

^_^4_jûjLûj ^_j Jj£_jjj 1 A_Ûj4_j jjjj J <_LjL^ . AjVLjjûJ û j 4 _jj_uj û J 4j 4_S4_jjjjjj 4_^ j4_^j jjjjJs 

4__jj4_j j4_S4_J ) . ^g_3 Lj J ^ 3 3 4_J L* 3 3 ' û A Lj 4-S 4— û 1 3 4-JJ 4-J CÛj4_jj4_£ûJ J-5Î J iS ÛJ I J LjJ^. ÛJJJJ-û 4_J ^g-J Lj J ^ 3 3 
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Ljl_Sj4_u î A j A_j 4_S j l ~\ 3 ^_S 4__l_j l^)_u^. 4_j 1 JlS 4_j û j 4_j AjS jS 4J (jLS4_S4u ^jljj4_J 

<__Suu LS ^uu 4^j_j l_j Aj. jjuj 4_j . ( 4 3 3 3 1 j IaûjuJ ûj4^.1j 4_j ^^4_j ^_j4_jÎ) ^ S ijj j 3 juj 4S A j 4_j A^)S jS 4 ‘3 3 S oj-o 
(JJJ iS 3 l4_J ^j4_Sjl_J J ^g-J l “3 aJJ 1—3 4_S J l J. JULL 3 <t 3 4_J_J J 1 J 4_S4_oVûj Ûj4_!lJÛ4jS (J LûUl 3 4_S ^_j LSa 3 ij l£ila 
J J_3J_3_3_J JJJ iS-jJ 4_J ^j4_Sjl_J J ^g-J l JjuJJ 1—3 J_1_J 1 J_3 û J 4 û 3 3 4_S_JJJ^. (^JÛ J l_j 1_Û_LJ 4_û4_J . J_J_3 1_J J_S_3_3 
(_£ J lj 4_J L S 3 J 1 JJ juJ J 1_J_3 J jS J 4_1_J û J L^. J 4_J 1__3_3 1_J jS_ 3_3 ^ 4.J (J4_S4_! (J AjS4_j4_û Lû J_3 ■ 4 3 3 3 ^g— 3 1-J J S \ 3 

.ûji j£Lujjjj (Renormalization)ûj4j3j jS-jjLujUtûjLjjjj 


4 _j 4_j V 4 _S 4 _J ^_j 1_j jSj 3 4_j j_j û J ^5 4 _j 1 j_j j 4_j ^_j J j_j V 4_! 4 3 3 3 3 j_j û j 4 _j J jS_u Luj 1_j û j Lj j j J 
4__Jj l_j 4 _j 4_j j u I jlL 4 _j 4_j V L^ 4 _j c û j û J j j j j j iSuu Lû_j Lû ^-Suu 4 j£j 1 xu 4__j j 1 _lj 1_S 4 Q 3 3 4 S 3 3 
^g-Sjj^ 3 ^_S_j_uj4_j 4ûj4_jj_ujûJ (_£juS4_u Ijûj4_jJjSjS 4_1 j jj4_SûJûJ 1 J 4 .S 4 3 3 ijj_lj 4 _! 4 _S j LS 4 _lj lujS-i 3 
(j û j 4 _j J jSj_j j 4 _î 4 _j luu j 1 _Su_uj û J ^4u .4 _SjL_j j ^-jLLujjLj ^jju 4 _J 4 33*3 iju 4 _S û j 4 3 3 j wiûû j1jS_jjL_jJ 

^_5 û j 4_j j_j v 3 3 j. û 4 uS 4_j 4_S_j Aju jjL ^u j 1_S juu ûj-o-j u 5 ~ 3 4jSjuj 4_! 4_j j j_ou ju 4 uuuu^. 6 A j 1_S 4 _ 3 ju 

j Lju j jul 4_j j û J ^_j Lû jS (j4_jlj4__j ju ÛuujJLj ^ l 3 4_j û j 4_j J jSuu Luj lu j (ju^—jjAA j1_Sûjjuj4_S ö j 1_S Aju jjL 

ju ûjûJjuu_û ^4j c£J-& 4_j j4_ûl ~\ 3 4 3 j 4 _u j 4 u . 4__iu j lj Lû jS ö j 4_Suuu LûÛ Lo ju4_o<^j 4ûj4_uj 4 _! 

4_û4_u . Lûuu ^_uS 4_o û j 4 _jî) ^_S4_jAjLoj j4_jö ^^—jIjuAA Ljuj4_SûJjûJ jjj iS 3 l4_u ^_jLj_ujjLj j4_SjLj 

l_S4u4_Suj 4_j j1_S4_JLuj 4— lj 1 uj S. 1 3 4_u4_ulj4_! Ljju_s ^ljlj 4_S 4»j 4 _jö j j ju j 4 _S_ujuu ^_Su_o 1 3 4u j û A 

4_j 1 j jjj iS 3 l4u j4_Sj Lj j 3 1 “3 juj Lj ^__j A jSu j Lu A ju Luuu û A Ajj_ujuu ^V4_j Luuu Lu_uj Ij 4_S jjuj_lJ4_jî) 

. LûLSu 4_jlLLu ^4u ^-jLiu-iLLuu Lûuj 1 ju lj 4_S4 _ljjj_iu 


^juu 1 ju û A Lujj4_j (Ju 4 SaA j4__ujAjL^. 4 u 4 _Suj jjj iS 3 l 4 _j 4 _SjLj j ^_jL_LujjLj 4 __ouu ^_j 1 _S ^^ 4 _j 


J4S4J L_j j j-û 4-jî) 4A 




l£<Lj 


j- 1 j j jj jjj 




(QED) 


: 1 ^4 N j j^S Ûj4-jî) 4-jLgA : j 4-J AjS^j Û j 4_j L_j L_j ûj L_j jj J 4_jjş_j . A4_j I Aj L^ <> j 4_j JjAj_2 Lj 

jj i ■ j 4 _J ^stt 1 'j 1 l Lj lj 4 _J (QED) ^-jIAûjj^A 4 _j_jj 4 _Sj 4 _Lj 4 -J AjS 4 j .(QED) 
ijûjj 4-j i Sjjjş. i ^gjjJj i j j i aj ij jj i (Lamb sh ift) . u> v- L j J şj i_sji-j 4_S i_jûj4_j ^_j jjAi j_i ■ jj L 

. û j 4-j Ijj j J 1947 Llj 4-J 4A ^j-J ^ jj Lj La ^_ûj_:4-j ^_jL^4jj.jJ 4-J Ai£jj 
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4_S (jjlj^jLl jjj <j La l Ajljj-J jLû-1j4_9 ! JjLi-Jj j)Loj_i4_fl ^_j L$4— ljj l ^ 1 V J ift 

4-£ j j I j jgj- \ S ^_j j 4_j jjî) 4-j û j_i j-o 4-j j 15 4-L.j j ; j j_j I jL'j^ j 4_i-j 4_J ^_j LoJu 4_a ^_i L^ 4_i_j j 1 ^ 1 i st) 

lj 1988 ^jJLuj 4J jLo_j_j4_a . J j^_î Lo-uj Lj j_luj_lj l_£ûj c ^ j-j Lo-j-j 4_a ^_i [£> 4_u j 1^1 i ift ^jj 6 Aj l L'i lj 
I—ljjj a_i 1 L$ ^jjj j_uj Lj 4J ^LUL^ ^ULjj-j i i I j 4u 4U ” û j Lo 1 1 La i ^ 4-^4__Î_j_j_ûj_jj-j ^ _i j. 4_S c J j_o 

. û j I j_i I 4 


j_ i (j 4_fi û j_jJÖ £j_uj l5 ^3 4_j i j_j j j-J j û 4_j L& ( Q E D ) 4_1 ( û j 4_j J j£_j_i Luj l_i ö j l_i j j j) ^_i iS 4_j_j j 4 _£j 4_uj 

4_j4_j|j4U j-J-û j I jj^. jj j L^ û j_j_& ^_i Jj£_uj4_j I J ^V4_i . jj j^_j 4Lajj_uj ^4 _j_jIj^ j I j_i (jjj_ lj 4_j Lli x jjj-uj 

J J_0 4-JÖ (_£j J_LJ 4.S ö J 4_j 4-S û J J_l_3 ^ J ‘-^- 3 4-JÖ . Lj_3_3 J Lû_ 3 l S 4_-l-J J Lj_3 I J O 4-S ^-O iS 1_J J 4_j I Jj^j. XX) û J 

L1lj_3 j l j jS 4-S I J.L 4-j Luj Lj jl_j 4J ûjjJÎ) 4jj_3 j I jj^. ^4_j LjJJIjjûJ (Theory of Every Thing)LUj 

. 4_j Lj j_i_a ^jjjj__i_ 3 j j j 4_j -y ) Lo Lj jjj4_o4_j . Lj LJ-j t_^4__j ^4_j_j IjS (Jjj-lj j4_j4j 


. JJ_3 LJuJJJ J (JJ-LÛ (_£JJ_LJ 4J i Lj_J_J Lll-uJ I J ^_uJ û 4 4_j_JjiL^4_J ^4_J Ljjud \ 3JÖ 4 4Jj LuJ-LJ ^4-5l4_l 

ûjLjjjJ L£jjljjl_l ^4_jj|j£ l 5jlj-J • 4 jS (jjljV ^j^-lajjjj ^ JJJ ^4jjjlj£ (jj'jj ^g-Jjj-U 

J I j5l_1 J Lj 4 ^SA-JÛjL-OJ ^_j4j_jV lS 'j J 4 4_j4-JÎ) J Lj_3 J J_J ^_3 Lj j5Uj_J C ^ 3 Aj4-J) 4L1ljj£_j j_j û J 4_j J J^_l_3 LuJ 1_3 
I J 1967 ^jULuj 4j J Ljl^Lû^JÖ 4_j . ûj4_jj_ujl_j jli£4_i 4_Sj Lj J ^_J 1 j XX) J 1_3 lS ö J (J LS 4_L_LJ 4-J I Aj 4-J^. 4_î 

^LSûjjjö 4 i jj£ui 4 ^Uu _3 jLiS^jj^ (Weinberg)^ j, j /j ij u \/L j j (Abdusalam^v^j^^^. 

^jV4_j (jjLo-jj ^jjjî) 4_j i JJJ 4 jju-a \^4_j ^4_j t Ljjud \ ö ö (_S4_j (jjj-ö 3 .} ^-jj j-qjj LS 

4 — ujj_j_i ^ 4 _j . i j 1 1 1 (Electroweak) ^_ jj ij V jj lS ^jj_ijî) ^jjLi 4 -£ûjj_jjJ\S 4 _i ö^jt . jjj 3 lS 4 _lj Ljj^ 3 3 
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J jS \ 3AAjA 1J Uj (_5 4_^_! j^ AJj J JL^. j^_uJ Lû ö J J 4_û 4 LAA j£a j_3 (J û J 4_j J ji^AA LuJ 1_3 û J Lj J J J 1_J_J I JA û J 

CERN 4_j 1973 ^_ 1 Luj (ZO) ^ajja j4_uj a_J l_S4_j4.£J4_j ( W+, W — , 3nd ZO) aJ jjjj aaja 4.S 

J_j 4_J^. J 4 1 Jl-Jl g JjuJ ö j4_J (J 1_J 1_3 J_3_S ^_J_3 J_3 ^_jV4_jL L_SjJ_3_2_J I J J ^ V 4 _uJ 1979 ^_! LuJ .Ûj4_jljjjj L Q 2 A 4_J 

. û j 4_j j j_j 1 jj j j 4_j û j 4_j J jiL_i_9 1 _j 4_j j ^g_j j-kj 4 a x jj 1 j 4_j l j Li j £) (Z) j (VV) ^a IS4_^_!ja4a 1983 ^_!Luj 1_j 

UlJ 1 J J_û J J^3 (J 1_J (QCD) (jjl_j 4_S l_S4_j_3jj_lj jl_j 4J j£j_jljAûj j_3J4_j (jjjJÎ) 

.CljjIj j_3 ^ûj^jjj^-ljLujU ûjIjjjj ^jSûj ûjijjl! (Quantum Chromo dynamics) Cj __Ao4ULjij£ 

(Quarks) j l_S4_Sj I jS 4J J 1 aa1a6j4-juj (j4_SJj_j4Jj JJJ (J4_S4J JJJ_3J_3_3 J JJ_3JJ_3 (QCD) (Jûj_jjS4_j 

) . û J 1_J_J (J l A 1 û J (J J l_j 1_J J_3_9 ^A l_3 1_J 1 J J 4_J 4_JÖ J l 2 L’i 2 ^ 1 JJ^_J J 4__uJ 4 _j_j Aj 4__c_j 4_j_j 1_j 4_5j j j Ij^ujjj J 

2__3JÊ Ll 2 £ 4_J J_3 1 A 2 2 2 4__o J 1_3 J_J 1_J_3 4_j J 1_£ 4_£j 1 J^ ^AA û J J >. *) U l_j_3 1 J) j_û j J^3 (J û J 1 J 4_J_uJ û 4 I J û JA_! 

4_J J_3_3_3_3J_3 4^ 1Aa_JÛJ j- 1 - 0 4J jl^jljS ■ ( 4 2 2 2 û J 4-j iS û J 1 J_1_3_J 4_A_J ö J 4_J 4_J_J AA û J_3_3 4 j L') 4-2L 

(jLjjLî) (j 4 _£J j_j 4_j“ û j 4 (j LS4 _£j 1 j^4_J ^l_^j4_jfc l_JÎ)ûjj4_JÖ .(jj4_£û4jû4 (j_i_uj 3 J J 4_j-o ;j jj-uj ^a i L^4_aa ûj 
4_£4_£jj_ja ■ (jj 1 _j-î jLa ja-uj “ ö j J j jj4_uJ"ûj 4 c j j j_uj~ û j 4 4 _j 4_j L$4 _£J ja 4_j ^4 a ^_aaûj t 4 a 4_& jLjjjk. 

. l** 3 2 j4-fl (j Lja j ja Lj-uj 4 a j 4_uj (j4_£jjA4_j l_^ûj (JaIjaûJ (Jaaûjaa (j4_j 1 _SJ ja 4_j j4a L_iA4_j 4 _jûj4a 


i-SAa l£j£aûj j lLLaûj 4 4a4a& j Iaa j ja (NGUtral) (j 1_S4 _£a ûjaa 4_£j 1 ^_jaj£^4a ja 4_£aj J J 4 

(jjj_3_o (jjl_j 4 a j4_£ûJ aa j j J laaûjaa ^_^4a4a1jjJ l_£aSjIj^ûj j (j4_j4_J l ^ya5>j 1 j^ jja1j4_S ûj4aj_aû4 
(J 4_£aa ( 4_£ 4_^a ö j û j 4 ^j-A U ^— *) 4^ 4 _^a û j ^j-A *• ^ u L^ Lê û j j 4aÎ) . 4_jaa jal^-o 1a9 4_a 4a 4_£j ja 4_j 4_£ 

jaa-c L9 4_a (_£4_£_!ja4a ö j 4-S 2 <3 j 4 a (j4_S 4 a j4_JÖ c l_£j 1 jS j^_A -LLaaIa ^aaûj 4_S4_o Laa4aj4a jajSûJ 

)(JAJ_3j1a (_£ 4_j 4_j J J-ûA (JJJAJAA J (JJAJJA . û J 1 JAA-Î baTyOnS (J 1__A iS 4_j JA J L_J (J J l_j 4-£ (j4_£û4 LA_A J J J 
(J4_^4J (j L^4 ajajja . ( jj 1 j£a_a j j J (j j_3 j 1 a ^a iS 4_£J jA 4_j û j 4 4j 4_£ l-£j 1 j^ ö j 4 ^j_A 1 _JÎ)öjj4aî) 
^a 1_S 4aa La Lj ö 4 J Lû j j_û 4_û (j 4_c 1 _aa j (j 4_S û 4 la_a j j J ja 4a j j La 4.S ja j_3 j L_j c j iS 4_j j ja jaa 

• cjLjJ J 


ûji >ill 30 (Asymptotic Freedom)^!: jjU (QCD) 

4_£ 4aûj4a (j 1 _a Lû ^aJIa ^a_a4aj4_a . ûjjjj^ (jLû_a1a jaaaa (JjIa (Jûj4a ^a 1 1û4a_la ^a4a 4_! 4_S 
j j j J ja£4a 4_J laa ^^4a 4(jjjA ^a jjj (j iS 4 j \ ) 4a ûjaU) i ja ûj4_£4a 4_! (jlL4_£jljS laaaLS 

j Loaa c 4aaJ 1a ^j_la 4aj 4_a . (jAAA 1 j .*) 2 3aJ ö j 4 3A l ^ iA xxi V 4 a (j ö j 4a l_^ û j (j_3 û 4 j ja 4a j j j û j 4_j J 4_S û 4 
lj4_AA_9l_j 4_J (JAaIjaIa (JA l_£Ö ö J J 4_& lUajAAAA 1 AA jAJJjA 4_J 1aa4a ^Sj 1 j^ lUa JA 1 JA l_j JA laaJûJ 

(J_l t. ,3 J J 4-3 ö J (J 4L 4 _Ja H J_û ^V4a (JAAAAA 1__A 4_j ^_£j I jS JAA 1 JA 1_A 4_ûAA j_j4_Aj4_& .(J_j4_^A (J 1__3A_A J J J 

J 1_£ ö ö J Lû (_£j-3 (^— 3 LS 4_£_! jA 4_j J (J 1_£ 4_j j JA JAA J (J L^ 4_j jA j JA (_£ J l_j_9 ö J (J 4-^9 jj-A j_J ^AA 1 J-A- 4 a 4_£a JA. 

. CjLSû 4 


30 


^L^-lJAk. t û J l_J i j Asymptotic j_3 (jLo Ia Aû I I tûjlj^ujL) 4 _a1aj_L 9 4_OjA_3 ^4_J (jljlj 1 44_£4. 3 l’l*) ^_jl_jj£ 4_î 

.j_9_uj4_j 4_^_jjj j4 *s4 1 X v j J ^_jûjLo 4_^. jj I jjj Cûj4_jûj)4 ^g-ÎLj 4 < \W\ö\ 1 U Ljj_3_94_l 
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(_£ I J J 4j I iS 1970 ^jj/LuJ 4_J 1_JJJ_9 ^jl-jljlj ( (J L^ 4 _J_LuJ_LJ LlS J_û jj L^ J jljV ÖJJ-SÖ ^j-J LJj-jS 4_J (jljJ 
(J Lj_3 JJJ ^-JJJJJ L_£4_JÛjLûJ . Ûj4_jjjjjj ^4_J J-3-J 4 3 J-J. g 3 (JjXJ (jjj4_j) (JJjJÖ 1-J jlj4_SûJ 1 aS4_j4_Ljj 

4 lS ûjijlll jLj (GUT)(Grand Unified Theories ûjjLj1£ 4_j 4 _jjjjjj ^jU 4^ 4 j4 _& 

j_jjljjjj ^V4 j . j4_LûJ Li4_j ( ^-j-ujjj LiS j_o j j 1-S )j (j'j^) (SJr^ J4_$4J ( j_G4_j) 

^_j û 4 ^ 1 j 4__ i j 4 _uj j jj j U^Lxijj A j j 1 4_û_j_j 4_S l_^ 4_j û 4 4 L_o 4 _j 1 j 4 4_j j_j j j_j j û j Lj j û 4 j l j j j j \±>.i ij 
4-S i 1 aJ LuJ (10 ) (_£J 4_J J JJ J û 4 4_J ^-JAjÛjLj ^Lû ^_^JJ I JJ_uJ 4_J Ûj 4_J_3_J decay J—LJJJ (_£j Ij^. J J 4 

. 4_j 1 aJ Luj (10 ) j j 4__ 3 j j û J 4_J (j j J J j 4_£ ^_j 4_o 4_j j j_o 4_JÖ 1 A^ 3 3 1_S 4_J t û j_j j 4 4 j j j ^-^-3 _j l_£ 


v 32 v 

(J 1_£ 4_^_î JJ 4_j JJ_û4_JÖ 4_£ 4 3 3 3 Ûj4_j (jl_jl_û Lu j£û4 (JLuJ 10 ^_ujl_3 L ^ 3 3 iS 1 4_û4_J_3 1 jS (J 1_J J_J_9 4_! 3 

v . .v 22 

1 3 1 LuJ 4-J 4_J 1 J (J Lj Lû 4_û 4_J . J_3J û 4 J-J Lj J J L_3_jJ__ 1^J JJ J J_3_û 4_£ J 1 3 3J-3 . J_JJ û 4 (J LuJ 10 (J 4_£Lj J_J 

j 4_S 4_j l ^ 3 o l ~\ 3 4_jj 4_j i_£ û j . L1 i_j_j jj-j— 3 4-S ^_uj j j_j j l 3^ 3^ 4_3 4 4_£J j_j 4_j 1 0 4_J 4_fi 4 _j 4_jö b j 4_j ^_jj L^. 


32 v 

jjjjj_3 j4_j4j 1 J _lj4j^. L**3 j 3 ö 4 4_J 1 JLjjj ^jjjjjj 10 4-S (j4_£_ 3 JLuJ j_jAj4_J^. j_3 (_^4_J_l£_j 1_J (_£J_j4_uJ 

C LjjJ^J jj-uj J J 4 4 *3 jjj 4j2L j4_J ^g-^4 3 3^3 3 Lj 4 3 3 3 (JJJJ^9 ■ J 3J 3JJJ J_J_3JJ ^-uJJJJ 4_£ L 3 3 3 3 3 3 


02 

• j Lj j4_j 1000 (j4_^_3j_3 ûj4_jj_jjj_j 10 4_j cjLj4_J j_j 4 3 3 3 1— j 


J J LuJ ö J_1 4_jö ^4_J ^J J J^ 1 J-^-uJ 1_J ^ 3 Lû 1— 3 . 6 J 1 A-û l 3 4-J J 1_J 4_J û J_3-uJ_û 4_J 4_J û J 4_j J jfLj_9 l_j jlSljlj 

4 o 3 3 4.S ûj Ij4_9 ^_jjj4j4_a Si. juj. 3 3 j jJÎ) 4_j t j_j ^__j L^ û j I 4 j j j 4_J 4_j l_j_j j j ^4_j j û j 4_j 4 jS 1 3 ~\ 4 4_j 1 '3 3 3 j j 
j 1_£ û j 4_j J j^_i_9 l_j (_j4_Jl_j (j û j 4_j J j^_o 4_S j_j .4333 j iS L uj ^^1 1 4_j L j j_j 1 4_j L j_j L oj 4j L j_û j_j j-îj 4_J ^IjûJj4j 

j (Kamioka)l£j_Lûi£ ^ji_^4_jiS l_£ûj IaLjj-uj l ^ 3 j_j4_jî) 4 _j IajLSûj-i^ jjj ^lJ ^^j 3^281 ^_jVjjJs 4 _j 

^_L_3 J J J J 4_S ^ jud 3 3 4_J j 1_S û J 4_j J j^_ 3_9 l_j ■ (J I J 4 ^ 1 3 4_J (J j_3 1 J 4_J 4 (J 1_£ û J û J 4_j_J JJ 1_J_J l_J_û J^ ^__J L^ 

4j4_û L^_j4_jj û 4 j4_j j_j_uj_j 4_^ jljûj-jjj 4 1 JLjj Lujjj Ij 2009 4_J j L^ 4_o l 3 4_jj 4_j l_^ûjj4_jî) .jIjjjjLjûJ 
lj4_jJ4_j 4(JLuj 10 4_J ûjjûjj4_£ jLjjLjj ^_j 4__û4_j ^V4 j ûj4_jj_ujûj ö Jl14__û (jlS4_jjjjjj ^_jj_uj^ 4_j 

. (j L^4_jj4__o öj Ij L ^4 j 4_jjjjjj jj 4_jjjjklj jjj ^ ^ 3 1 1 j4_j& 
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jj-UÎ) (_£4_jLSjljS jLS 4_1 jjjjuo j j l_S4_jj_jj l_j ££j_jjSaa !! jLS 4 _ljjj_o j jlS^-lj^jjLj 

c_£j I jS jj4_SaaS_j_! 4_jL£jj_j4_j ^l4_j i_S_lj LS . jj 1 jS" xjjj J cjjIjA_j_l£J Aj A S \) Aj4_j_lj4_j 

J1ljj_3 I J_3 U Lj_j4_j ^jljS ^Sf4_J fcûj4_jjjSûA 


j_jj_jjjj 4_JJ_J t JJJ_jA_J IAjLSû (GUT) îAjSj 3 J iV'lulJ 4_î J 1_S A J I j£_J_9 Lj 4_£j4_J JjJ_3J_J_uJ_J_ 3 A_j 4_j^. j 4_& 

( j j_j aj i jj 4 _j (Standard Modol )aj aajLj-uj ^__i_jaj_o jji_j 4 _j jI_jj_j jLjjIjö ^ 5 _^ 4 _j_jjj_lj Ljj_j _9 ^-jLjLjIj 

jL^A l \ l4_J ÛJ-3JÖ ^_3JJ_3_J L_ S A J (QCD) ^-J iISajjJÖ J_3 jj_jjSS4_j ^_S 4__lj j j_3_) 4_S 

^_jj4_S_jjLS I Ajj^.4_j jLSaj! jVjjLS j jLS4_1jj4_j Aj_jJÎ) IaAjAAjLj_uj ^-Lj A j_o 4_J ^lV4_j 4c11)LSaA j1j4 -SjÎl 1-3 
jjj ^-S-lIj A j_o Aj AAjLLuj ^__Lj A j_o . A j 4_1j A j j_j jS 4_L jLjS4_j Aj_j_Ö j j A ^l4_j I A_l_lj_uj I j 4_J 4_jj_j . 4_j 4_JÎ) j Lj jjL. 
^l4_j IA-ljLjjS 4_J ^lV4_j . A j 4_j_3 jS A aS 4_j I A 1_j_uj_lj ^_j 1_S Aj Ij A_lj_o_I4__uj 4_SJ4_j jj_o4_JÖ (J4-S4_î j A j j_3 j 4 _£j 4_uj 
tLl) LkLl l_S4_j j LS 4_1l_lj 4_j Aj_jJÊ (J4_S4_J jlj^J-J^ (_£Aj4_j j!jAj4__uj c ^_j_j^_uj Lj ^-oLS 4_j_ljjj_lj 

. 4_j_3_j I A_Î4S4_J jIL ) 1 AjJLklllS j j j £) Lû Ajj4_jÖ 


4_J ^lV4_J cL1l_3_J JjJJJ-A jljV JJ_3JÖ J ^ -1 -u.lj 3 HlSj-OJJ LS (J^-S^J J_Lj 4_J (JJ-jJÖ ^g-J I— J Aj4 S lj 4_j4_j!j 4_J 
Llî4_j l_l)4_j . 4_j_i_j g__iJÎ) J'LjÎ) I A4_j l 3-uj j4_j Û'LS^J ( j A j S i’i j S) ^ jILuj L S4_j ,j4 L’i 1 S j L^. 4_1 4_j 4 L’i j S 
(jAj4_J (JjLSjJÖ . 4_L1j J_ 3_uJJ jl9 JJJ jAjS_u1_lS JJ-JJÖ J_J l_J-j4Lj 4_J ^4_J_)ljS ^_S 4_J_J J J-J-J 3 AjS’) AXIJJ A 

aj411jj4_^a a c^.-ojj^ jjj (Quantum Theory of Gravity) ^4LLjijS ^a j S i ijS ^jj-Li ^a j£ 1 ujjja 
. AjS-j L o-uj Lj i a_o öj i j.^. ^_uj 4 _j 4 _J 4 _S (Heisenberg U n ce rta i nty ) l Sj j j ) j_ 3 L^ ^-j 1 1 I 3 J a L j ^_j_ 3 _uj_ljj ; j j_j 

jLo4_jî) j4_S4_j Ij jS jAj-jj j4_S4j 4 _Saj!j_j (_£JJ 4— i i^xi II )j_3 j4_j j I Aj^. jj4_uj 4_j ^lV4_j ? ^ _jl j. j_j 4_j_lj JJJJ 
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^_j I jaa A_] Luj Ij j ^_j J j j .4 »jLj4»jÎ) I j^—L-LujjLjjA j4j 4_j 4_^J ja 4_j ^_ja j_uj j ^_i I j_la. 4.S 4_j4__& jLaJjj 
J-JJ-lS-LJjS 4_J ç ^ 3^ 4_J . I Aj Lj J_3 (J û J 4_J ^AA-uJ I J J ^_J J J J ^g-lJJ J. jud 3 ^ 4_1 4_J JJ 3 3 û J J l 3^ 3 û iS J 4__& 

^_ijja ûjû (Empty space) jaja (_£jLj 4 _j i ^ 3*3 JJJ 4_3ûj4_j 4 _ 1 LujJi 3J_3 ^4 _j ^g_i L^ 4__o 1 3 4_3 j 4-j 

. 4_J_J_J 


. lHj_j_3 j-2luu L1ij_3ûJ (_54_S4_j IjjS (jûj^j j4_S 4J j I j_j (_£j-J J J 4 j4_JÖ t4_jûj4_j (jLjLû jaja jlj4_9 4_£_j j_a. 

^_j 1 3 *3 1 J U ^_1_LuJAA J_ 3 (_5 û J 4_J J jJÎ) 4_J . ( ö J 4 3 3 *3 3 û Lj JJ J_3 I J 4_S L 3 3 3 4_1 J Lt) J iS û J I J_J ^aI JA J 4_^ 4_j) 
jjjj j_3^j4_jö Ij 4_9 tûj4_jjj_uj jjjI L -^^J j, U 4_j 4_S4_j Ijja LS^JnU 3 ^-^ûjIja c ^ 3 ^ 1 

4_jk J J ^4_J c(VaCUUm) ^_3 l_kjj_3 J_jJûJ ^-AA 4_S 4_j4_JÖ ^-JJJA ÛJJ J_3J_3 _o 4 _S J J Ijûj_jJ ■ Lll 3 3 Lj 
3 J LS 4_£j J_J 4_jj - ^_J LuJ J-J J (Fluctuation) j4_j| Jjj 4_3J4 _JÖ jLj ^4_JaIjS ^-AAAjA. 4_J ^_A.ljûjAA 

'0333 J I— > ûjûjûJ 4_J û j 4_j_3 j 4J û J jLjjj_o4_jö 4.S 4_j4_jfc ûjû — jL^ûjIj-j 



4_J i ^_ j 4_$J jJ 4_j Ljjjjl 4J 4_j_lj_jj_j ^_a 1_jj ja jj4_j I Jjj4_jJ4_jÎ) 4_S ûj4_jI_S_3 j_ljIj 4__j4_j I j4_J (_5 J_uj 4_S 
4_J ^_j jll^ 4_j j j 4_S û J 4_j 4_j I Aj_j Lj 4_J j û j 4_j_j û J 1 3 t__^ 4_j 4J j Lj c j j 4_S û J j û 4 û j 4. ^ lj I A^ 3 3 1 S 
^4_j ^4_Î4j9 4J jIjJlIj ^_^jjj_uj 4_j 4_o4_j jLo_lj4_9 ^Jj L$4__ljj 1 ^ Wst) ^_aa4_j . j4_jû4jJj3 

L^j-jIj-jIj 4_jLo4_j j [£> 4_j_jjj_uj I j 4_^_îj_j4_j (j4_j Ij4_a_ja 4_j .ûjIjjjLj j L_ljJ Lj 4_l1 (_54_£_Îj_j4Jj 4 4_j L^J j_j 4_j 
l_^ûj j l_j_j L^ jjI j 4 _j_uj I j l_j 4 _lj j 4_a_i j L^ ^V4_i . j_ij Aj_j_ûJ4__uj_3 6 j 4_J L^ ö j 4 ^ 3 3 j 1_S> (j4_A_jj 4_î j-Lj 4 Jmj lj 
(J4 _a4_J j LIljjja-lj L 5 j^ û J j4_£ûJ 3 xxijj J I Aj L^ û j j-uj ^g_ijj 3 ^ 3 Î4_j ^jûjj 4_J (j4^jj_a_j 4_j I j ja j4_j 
. Ûj 4_J_JJA_J L_^4_J Öj4 3 3*3 lj 4_J L_^AJA JJJ ^-^^-J^—Lî 4_J J j1a^j4_J ^_Î1aj I JA_uJ 4_J I Aj [S 4_JA J J-IA 4 3 3 3 3 3 *J 3J 
^4J ^g—i Lj j ^ 3 3 4_^a j_a. j ûjj (_5ja_Î4_jö j iJ 4 _jaJ Lj 4a1 4_£Jja4_j 4_jûj4a jaaj4_j 4_a4_jî) IjûjaJ 4_j 4 L’i 3 S 
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C û J 4 _j_j_ 3 _û 4 -J^. û J L_Sj J A 3 (_£ û J Lj 4 J 9 J û J 4 _J 


lJlj L1ij_jû.} AJIjA_S i4_j4_JÖ jl_j_ljj_j 4_j LljJ Lj 4_lL 4_jjjj^. 
^jj 1 j_j_uj 4_j (JJJ4 j4_S 4_jLo4_j tLj_j_j ^ ij-ujS ^g_Jûj_jj 
! jj 1 J Ijjjj 1 j Luj ^—ljjjj 4_j 4_S 


^g_l 1_S û jj_& ^g-l 1_S 4 _j_j j j_u jj_û4_jÖ 4j jj ^g_S4_j4__jjLiS j4u4_J 4_j_jj4_j^.j Lû j 1_S4 _lj Lj j£_j_j ^_juûj jjk4_j (jLf4__j 
ö j 4_j JjS _ \ 3 Luj Lj ûjLjjjJ 4_S ^_j4_j I J4_j lj4_l L_lj4_j cLjIjûJjj 1.1 1 i»i 1 1 l_j_S j_û jjl_S j jljV J j-lj4-j 
j 1_S 4_j_j LjjS \ \ ( û j 4_j j jS__lj Luj Lj ûj Lj j j j) Ij4_jLû4_J ûj4_ljj 1 j Ljj^. j4_j .LjLjûJ jLjV jLS4_ljj_j 1_S_lj 
Lj jS-i 1 <-_S_j Aj 4__û c j J j£_jj_j_S jj j LûLlj 4_9 ^j-j l_S4_uj LSljjb ^ j _j l£ û j 1 jjL. 1 J û j j-uj ^ V 4_j û j 4 _j_j j_uj û J 
L5T 3 ^3nU 4_S_J JJ^. C Lj J 4_uJ û J Lj^. J J_3 J J_û l_j_! 4_JÖ û J 4_j J3 jS_l_J_uJ 1_J û J Lj j j J 4_j 4_S Lj 1_S û û Lj_uJ j j J 

jj 4_Sj 1_J J ^_3 Lj-uJ J 1_3 (_£ JJ <__S û J (_5 û J 4_j J jS_LJ LuJ 1_3 û J 1_3 J J J (_£ J J J-LuJ Ljxj.1 3 J_LJ û J I Aj 4_J 4-J I .1 3 3*LxlS 

. 4_LJ_3 1 J 4_S 4_J_J J J_3_J 4_J J LS 4_3__3_û 4_J_J 1 jS 4_3_j1_JJ_S_LJ JJ_û4__& ^_3Jj_jV 


^_j j j_j û j Lo 4 _j^. <_S û j j 1 jS_j j Lj j ^jj-j ‘^ -3 4-1 


;4_j4_JÊ j Lû-j Jj S ;L J S ^_S4_LJjj_LJ 4 AJJ 4__jj_J 


J 1 ~\ 3 jS 4 3 1 4 " jjg 3 3 1 J_3_3_3 jûj4_jjjj ^j4_J_jLuj 1_3 4_jjj Jj4_S ^4_J J_J ^V4 wJ .LjLSûJ ÛJJJ_3_uJ_3_J 4_S LjLS”1j4__9 


4 4-J ö J 4u J 1_JU3 jS ^_S 4_LJ J j_LJ 




j û J 4_j j_j j_lS_û j_û j 4 _Sj j 1 _j_j 4_j 4_j ö j 4 _j j lj Lo 4__û 4_j . 4 _j_lj 


I Jj4_uj4_J J Lj û J 4 _j J jSl_3_J LuJ 1_J ÛjLjJJJ JÛj4_J_LJ 4 J_JJ_LJ V <- S4.J ÛJ-3-uj4-J J 1_S 4 LJ Lj J S -1 3 J J_û4_JÖ 


(Super Gravity) jjjS_uj_iS ûjj4_j i j j _ \ \ jji_j j ûj4_jijjjj 4_Sûjjj j-j <_S_3j1_S_j-uj 1j 1976 ^g_îi_uj4__î 

4_S 6j4.*3 3 3 JjS Ij jLjj_lj Ljj_l5 ^_j Lj l_j 1 j Lj ûj 1 jS4_j jûjJJ 4_j l_j Lû j4_j (Super) ûjj4_j jjS_jj_j_j 
^-jAjûj-j-j ûjj4_j jS_Î4_j . Lj 1_S_3 jl£ j_j_uj Lj 4_j4_jlj4_J ^ _i û4L1j 1 J.S ^g_j Jj S ui \ S ^_jjj_lj ^g_jûjj4u 
ûjj4_j i (_£jtj j LjL jS û J j û jjJ ^_S_Î4_S 4_S4_j_jj j_Lj 4_S 4_j4_jÖ ö j 4 3 3 \ jjk 4J ^_Lj4_j_jLj ^_Sjjjj^.4-j 


.ûji jjJJ (Super symmetry) 




(jj-& 4_J ^_j 1_S 4_J_3 Aj^JA 3 1 U j4u4_J 4 3 3 J ^kj-L. J ^g_jl_JjL& ^g-lûjLL L SJl aJuuI 3 JUJ LjJ jJ jS û J 1 J 1_3 j_3_9 4_J 
^g_S 4 _j 4_l_j j jl—3 Ij1j 4_9 4_J ûj4_jljj_uj jJÎ) 4_j 4_jjj_û_j j_j .Ljl_j4_j 1 Jj4_uj4_j 1 j jS ö j 4_S 4_j û j 4 j J. j-j 1 jS 

<__S4_j ^jj4_j j Ljjjj-1 ûj4_j_jj_lSû aJ4_jö Llij j J L Sûj ^_S 4_j 4__û 4_J jS 4_Lj <__S_ljLS J3jjL.1_j t j_j j S _i \ 1 ^-lj-ljûjûj 
1 JjL. ö J J 4_J . ( Lj_J J J L 3 JjJ 4_J 4_J 1 J J_3_uJ Lj LuJ J 4_J 4 Lj_3_3 ö J û J 4 _uJ 4_J ^ jj. \ 1 jS JJ^. (_£ û J 4_J J 4_S 4__Û ) (J-Luj 
4_J <-_S_lS4_J . Ûj 4 _L_ 3 JJ 1 jS_3 1a_ljLujLj (_5lj4_2 <U j jl ‘sri ‘s '.d j j j 4 _lj Lj j l_û 4_J 4 _S_j j jj^. 

4 J Ljj Lö û J J Lû 3 1_S 4_S_Î J_3 4-j J J_J_& 3 LS 4_S_Î j_3 4_J 4_J û J 4_J ^g—LJ. J-L û J J 4_3 ^_3 1_S 4_J 1 jgj 3 3 J_3 J_lS_J_3 jS 

^S 4 _j 4 _SJ j_j 4 _j j j_û 4 _jîi 4 _j Lj 1 j j 4 _j . j j 1 j j <__S 4 _j (, 5 j j j j 4 Lj_j 4 _j 1 \ L!.u.) 1 j 4 _J ö J J Lû j jjAÖ 1 J û jjJ 
4 û jjjö ^_S 4 _j 4 _SJ jj 4 _j 4 .S Lj_j_j 4 __û (j( 4 _SJ jj 4 jj) ^g_S 4 _jjjj 1 _JÖ LjLljûJ <-Sj( <__Sj 1 jS) 4 _jjj_ûj jj ^g_jJjl_û 
(j 4 _SJjj 4 _j 4 _S 4 LjJ_j 4 _jî) (_j( 4 _SJ jj 4 _j) ^_S 4 __ijjj l_£Ö Ljj_ 3 ûJ ûjjjî) ^-S 4 _j 4 _SJ jj 4 _J 4 _S jjjj _9 Lûûjj 4 _jîi 

. 4 __lj J Lû 


4 J j 1_S4 _j_3 Lj j Sj j 4 _S 4 _j 4 _j û jj-jj ^ 4 _j 4 _S 4 _j_jj . Lajl 1 l_j j 1_S4 _j_j Lj jSj _3 (j 4 __jjj_S 4_j4_jö ^_S 4 _j ûjj 4 _j La 4 _û4_j 
^ g-J 1 _S ö J 1 JjL. 1 J ÛJJ-uJ ^g-J 1-S 4_J_3 Lj J S -1 3 ^ V 4 u 4 J_J 4 _J^. J_û 1 Aj 1 _S 4 _J_J J Lû 4 _S_îj_j 4 _j ^_3 1 _S û J 1 J-L 1 J ÛJJ-uJ 

^g-j LS4 __lj LjjSj 3 j ^g_jjjl_û (_54_SJjj4_j (jjljjLlj ^jjju-j ^g-j LS4 _j_ 3 Ljj Sj 3 4_jjj 4 j_lJLuj jj_& ^g_j l_S4_S_îjj4Lj 
^g-Lj-jj-jJÎJ 4_j j_j j LS 4_j JjS 4 j Lûj 4_j û j 4__L. 1 J 4_j . ûj 4_j j_uj û J jliS ^L- 3 c5 4_S_Î j_j 3 l 5 J 1 i 4 j j-uj 
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j i Lujjj J j jJÖ 4_j û J ^jjj û j A_j t jj-J j-j j J j j j j J j jjj j jJ9 j j j I Aj j j£Lj_i£ û j j 4 _j 4_J j LS 4_j_j 1_j j£_i_j 
4_S jj_j 1 j jLjjûjLj 1_jj_j_2 ^_j Lj l_j I j ^__ljj_jjjj ,jj_jJjS ûJjLoLj j_j jjjL jj-iuuj4-^ ^4_£ j ^_j4j^. 1_i 4_Î4_& 
. £g_J »_J_uJ 1 J ^-£_l_ûVûj J_3 ^_i1_£ûJ_ 1JÎ) j4_SA_] J Jj £ JJLL 3 £ JJ_jJÎ) ^_j_ij££4_i j_j 4_j4_j1jA_] j J j£_Llj£ û j j 4_i 

Lj_j4_J“ L1lJ_J jLujLj ö J 4_j J J £_J_aLj J_J J J J ^ jjd 3 £ ÛJj4_J ^-J-LuJ J J J J ^-J-LuJ 1 J Ûj4_j4_£_l J-LJ ÛJ-LJ 4_j4_jlj4_J 

4 _Sjj_j 4 _JÎ) Lj . j£l_j JjlLLj jjjjj^. jl_j ^_j 4 _j jl£ 4 _£_îj_j 4 _j ^_jjj_j Aj 4 _ûj 4 _j_j Lj j û j 4 _j J ji_L 9 Lj 
l_jj_j _9 ^Lîljlj 4 _S jl£öjjj^. 4 _jjj_^. 4 _j J j£_j Luj_3j^. ^V4_j . û j 1 j-j-lj 4 _j 4 _SJj_j 4 jj ^£4_j Ljj Lsö 4 _j_jj 4 _j^. 

4J jU jljlj4_JÎi jj_3_3ÛJ J_L_1_L_3_3ÛJ 4_o_ 3— 3 4_£ J 4_j l_£j J_3 4_J j4_J J Lj J Lö IjûJ ^_J Lul_l_3 ö J I J J 1_J_Û L^_J 4_J 
4_1 4_ujjjJ9 <_£4_jûjIj 4_j 4_j 4_£j j_j 4 _j ^4_j . ^_j4_j jj_jj_jj jj j4_j4_j tLj_j_3 j_jûjj 4_£ j n j_3 j j_i 
jjûj!a£_ 3_3 4_J 4_j l£_J j_j 4_j ^4_i 4_j4_û <_£4 _j 1 j_3_û ^^4 _j c <jj_j j_i_lj l_j 1 jjj_o4_j ^_i l£ ö j 4_j J j£_l9 Lj 

. û j 4_j_i j j j aj ll_ljj 4_j (Hadrons collidG)^_uj_jjjjLî) 


<_£_lJ Luj Aj4_j^. j l£ 4_£_o 4_j^. ^V4_j ^JJJ j Jj£_u1j£ ûjj 4_j i ^_ijj \ jjujjj J ^_î_2_î£ lj. ~\ j_L ö j j 4_j jLjAjLj 

^_j j j_j_3 jj l_j 4_j j_lJ jaJ 4_jö ö j Lj ^£ 4_j_j j i j_j_j j 4 __uj 4_J ^_j l£ 4 _j_j j j_j_j j û j A j 1 1 j£_j 1 j jJÖ 4_j j_i j j j 

j£j4_J J_J_J 2 JU. J l£ 4_£_î J_3 4_j J Lo_uJ_3 J ^_JJJ_3_3 ^_J_2 4_J . J J_J J j£_LJ J l__LJ_uJ ö ö (StfînQ T h G O ) J Lû_uJ_J J 
£ l4_J ^_£_J_J l_0_uJ_3 J u£ û J “ 4_J_3_J J 1 L_3_3 l_J J ^_J J J 4_J ^ V 4_1 4_j4_JÎ) J 1_J_3 J_J J J 4-£ JJJj4_î 4_î j£-JJ I J_3_uJ 




jLu 




j 1_£ 4 3_LJ 


JJ^ -J^J- 


4_J 4_£ 4-J 1 J J ö J 1_J ^ V 4_J . Lj 1_J û J J 1_0_3 l£ 4_J_J Lj j£_3_3 j û j 4_j 
4_j 4_jÎ) j LuIj j_j j_j 4_uj ^£ju 4_j V 4_j Lo 4_j . ö j 4_j j-uxj jL£ 4_j j l£ 4_lj Lj ij£_j_i I Aj_j_o j j J j Lli-uj I j ^£-j_j j j_j_9 
- Ij4_i ^4_j 1 a£ jj l£4j iC±l i ^_j1jjjJ öö CjLS- lj<li <xS j j 1 ~\ i j£ l£jj l-£ l_j_j4_j jlj4_j 4 _jûj4_j jj_jj4_j 
j4_jjj£ 4_j j-JûJ jlj4_j ^V4 _j Lj_j_ 3 jjjjj Lj_uj4_jÖ 4_j4_j I j 4 î ^_j 1 j j j J öö . 4_j_i I j j j J j I jj^. 4 o Vi j4_jl£ 


? v L_L_LJ j£ 1 J L £ 2 2 1 J_uJ ^ 4 _J Lj 4 _£ 4 _J_ 3 _ 3_0 J_3 J_3 <Jj 2 2 < 


4J u£jjl£ 




jl_0_uJ_3J ^_JJJ_2_1 ^ULJ 4_J ? J__L_3_L_3_3 4_j 1 J 1_J J 4_J_3 1 J J J J ÛJ-9 ^4_J J_l_3 I J 3 l_j 4_û_3_3 ^ J 'N J_3 j4_û jlj4_J j4_£4_3 

j j J ^£_3j4_jjjj t4_o4_î <_£4_j4_jjj_o_3 i 1 L’i i£ jj . 6j4_j4_jj Ijj^_j_i 1 a£ j j 1 jjj ^£4 _j 1 1j 4_9 j l_j 4_î jlj4_j 

j j J Llj4_j 4_j 4_£_ijj^. ;4__lj1jjjJ j j J ûj4_jjjj ^4_j jj. 1 î û ö 4 o 2 1 . Lj jjL jj1_j^j4_j 4_i_Lg_j ^_j 1 j j j J 
^_jL£4_ÎLL JJ_o 4_JÖ ^_3 J j£-J J 1—3 4 J_J ( 3-3JJ 1 juJ ^_£ 4_j ö j 6 j 4 _j j ^_jj_ujLj ^£4_jûjûj4_1i 4_jjj_o_3 j_j ) û j Lo j 


J_J J l_j} J— 3 J-Q~ ^ £-l£-l 1 xxiLLr 4 L’) 2 ,0 L 9 Jj4_JJJJ ^LÎ 4 2 2 2 2 J—3 J_J ^£ 4_1_1 I J J J J J J J . J_J_uJ_J J_ 3_3 Jj4_uJ 

iûAl4_j^. 4_îl_L j4_j Lj 4£4_jl_j jjjjJ Lj_j_j 1 j_j 4 _jûj4_j jjjjjuj 2 jj _ j jj i4_jlj4_9 j4_J <_£_jJLL ^_j J j£_j j 1 _j J 
<jj_j_j l £ 3j 1—j jjj 4_£ 4 _j l_j j4_a4_j ^V4_j . 4_j I j4_£4_j l_j j4_jjl_j ^_j 1 j j j J ^_jj£ 4J 4_£4_Î1_L 1_jöûjj4_jö 
j lLlj j£_j j û j 4_£4_jl_j ^_j j_j j J jûjûj4_j 4_î <_£J4_£ 4_£4_ÎLL ^_lj j_uj ^_i Ji j£L j Lj J j_j 1 __lj4_j lJa 2 2 1j_j ö ö 
4_£4_j l_j ^g-jjjj 2 ax)4_j j4_£4_j 1_jöûjj4_& . lLlj4_£_3 jjj_oIj 4_9 j4_£4_j_j4_jj Lj 4_j_j1jjjJ 4_j 1 j j4£4__i_jjjj_j-uj4_j 
4-£4__3_3 4_jjl_J 4 _J_j1jJJJ L^jLljjjLj <jj_j_3 L_£jj^_j 2 J ^_j j_3_î_3_0 — j j 2 WT J j 2 Ll <T~ j j 2 1. 2 <2“ J j 2^2^ j4_uj4_î <_£4_1 
4-J jlj4_j “4 _j4_jö jLjûjLjj ^_j 1 jjj J 4_£ j_jLo_uj_jj ^_j l£ 4 _j_j j j_j_j jj 1 j_jj_i£ j4_jjj_o_j 4_o4_j . j j_i_j_lj 
j_u 1 j_j l_j 4_£ I a£j jj^-j jjj ^_j4_jlj_i_j ^ £_ i î \A\ 4_î ö j 4_j 4_j j 1 jj^_j_3 jLj ö j 4_j 4_j j Lo 4_j^. jjj ^_£4 _jûj!j 

ö J J 4_£ ö J 4_j_J JJ^_J_3 û J 1 Aj_j j_Lj l_j 4_J I J 4_9 J l_j 4_î J l£ 4_J_J 1 J J J J û J-9 I 4_j l_0_uJ_3 J ^_J J j_2_l 4_î . J_1_1_LJ_LJ 
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j_i_ij_3_) ö -j 4j l_ S öj . j_î l Ii *■».) Lj lj Ij4»jIjjj ^_j1_jj 4.J 4__û_lj 4_S ^_j I j j j J L5" 1 " 0 (J4_S4_J 

. 4_j4__& jL_ljLjj_j_S ^_L4-j 1_3 j!j4_3 - 4_3_j_j j J jS 4_j j_L j û J 4 _j ö j_j J l__i_j4_j j lS 4__i_i jjL j l_j 4_^. j J 

. ç, u_j_iJ l_j ö J ö j û j_j ^_uj j j_j ^-S-lj 4_i l_j Jj_uj û J 4_j j 1 _û_uj_j j ^_j j j_i_i i j lS 4__lj I j j j J ^_j_9 jS j 4_S 4_J 
J 1__ 3_3 J J_3 J lS 4_J_J 1 J J J J û J-9 c5 ^ J 4-1 1 l 'N J— 3 J_J 4SÎ_J J J J__3_L_3_û JJ Aj 4_J^. J j 1_û_uJ_ 3 J ^_J J j_3_) J- J-3 û J J_3 J 4-S J û J 
4 (. Ş £1 juj j j_o 4 _jî) j_j 4_j 1_*9 l_j ^_£ 4_j_j j j_j_ 3 4_j j 1 _û_uj_ 3 j ^_j j j_i_3 ^_j j j_j j j 4_S 4_j 4_J j J ij£_ i ijSj 4_j 4.S 4_j 4 _jî) 
j j J j û j 4_1 i_3j j J 4_j Jj£ jL-lII-ujûJ L_S_3Aj4_JÖ 1 J 1994 ^jJLuj jj 4 _jjjûJ 4_1 .LjLSûJ Ljj Ij4_ûj4_jj 

J 1_S 4_1_J 1 J J J J ÛJ-9 JÖJ 4-j l J. J-l J_3 J 1 J 1_JLJL. j 4_S_3J J J I J LjJ^. ^_3_) Lû_uJ_3 j ^_Jjj_LJ 4_S — J LS4 1 LLhjjjuj 
J I JJ^. 4_J jûj4_) L_ Sûj ö ö J Ll J jl_û4_JÎ) j4_Î9jJ_uJ J_J JjljLjJ^. j 1_S4_S_3J 1 JL_3__Lj-uJ 1 J 4_î . LjLSû J Jjj4_S_u 1_1_3 
^_jjj_i_) 4_j ^-jAjûj-j-j jjj_j( j J jS_u1j_S ûjj4_j) 4_S j Lûli i4_S jjjûj4_j jlj4_j Lî)ûjj4_JÎ) . 4 _j4_jö 1 -Lj_j l j j j J 
4_S J 4_û l 3 4— 3J ö ö j4_J 4_J J J_3_uJ_3 4_S ^_Jjlj4_j 4_J LLuJ. 1 3 jLû-uJ_JJ ^_) 1_£ 4_J_J J j_l_J ^_3 ÛjLL .4_j4_JÎ) ÛJÛJ-3 

4_Lj_3 J J J J ^ 4 LJ J J-3-J 4_J j£ 4_J I ö J 4_j J JJ (_S_3 J_1 1_3_3 4_j J J jS-uLlS û J J 4_3 J J Lû-uJ-JJ J 4.S 4_1_1 J j_3_J ^C_ll_l_3 

■ ^ ^ Lj_uJ 1 J J 1-S û j 1 J l 1 4 _lL J J J J 1_3 J J_û 4_JÖ J_J 4_S J_3 

4_! 4_S û( M ) Ci i 3 1 j l_j jjj 4_S . ö j 1 j j_ 1 1 ^__3 j j_jlr M J l-l û jS-J Lû-uJ 1_3 J_J_uJ_l_3 L_S û J 4_S 4_J_J 4_11 j J J j J 4 1 1 3 JJ-J-J 


ÛJ û (Mystery) 


-L ^- 1 U 


Lj (Mirscle) ûj_jj^-c.j_û t(Mester) ^_lSûj 4 _uj 4J 4_3 j 4 _j 1 j 4 _î ûjj-jLî) ö j 4 ) ) ^ 


j_J J 4_J ( ^_3 J J_LJ — M) ^ Uj.)JJ_uJ J-uJjSûAj_J l 1 Ll 1 L_S_Î4 _jL . Lj_3_3 ö J 4-J l_3_S_3_uJ j4_JÖ 4_J (J Lj Lj_J_J 1 J_lSj û J 

4_i_j Lj j_j_9 Lj I j ^-jIjjûjL^. (j4_j 1 j4 j. ji 4_j . clliL i4_j j_j_S_û j_û 4_û4_j 4_j4_j 1 j4_l ^V4 _j ijj4_j 
(j4_j 1 j j_j 4_j4_jlj4_J . 4 i i 3 ^_jjj_j Lj-uljj-uj (_j 4_j jj_uj j_j j JjS4_Î4_ûj j_9 j ^-jjj-lj <_S4_j ûj4_j l_S4_jj_3_uj_3 J 1 j_j 

L_S 4 LJ J JJ-J j4_& . (J_l_j_L0_3 jl_S4_J 1 Jj 1 J 1 3 j J j J 1_3 4J J 1 J l 3 ^_Jjj_3_3 J_l_3 J L^. l_j 4 û 3 3 JJJ Jj4_S 

j4_J J 1_S 4_1_1 J j_LJ 4-S 4 * 3 xx) 4_J 1 J — ^_ÛJ-_lJLjj ^_J_3 J J_û j-Jn 3 ^Lj ^V4_J Cl11l_3_3 lU 4 9 3 9 4-J^. £_ 3 3 J J_3_9 4_j4_jlj4_J 
lLljjSûJ I J 4_lL j J j j Lj j 4_Î 4_j 1 j l_S4_j j4_uj 4_jj4_SûJ Jj ) ) l_S4_j l_ Sûj j Llj 1_S 4_j_l_lj_uj_ 3_3 j4_jl_S 

. j_3J_j_L0_3 J 1_S4_J J LlSjJ Jj4_& 

4 û 3 3 L) 3 3 4_& 3J J_3 J LS 4 3 3 3 J J_3— 3 4_J L_S 4_J 4_î-jJ& ö J L_S û J jL 1 1_3 4_j ^_S_3_j_3_uJ J 1 J L_S û J ( ^_3 J J-Lt M ) ^ 

4_jl_S“lj4_9 ^_J I JJ J J ö ö J 1—3 JJA_! 4_JÎ) ^_3JJ_LJ — M Cl11llLûJ_uJ_1_3 . J_1_J 1 J ö ö ^_) 1_S 4_LJ Aj 4_û_J 4 _lj Lj 4_J l_£_îj_j 

öö 3 LS4 3 3 3 3 )xx! J _3 4_J J 1 3_3 Lû jS J_) J J ^_£ 4_) û J Lû J _3 J l_û_uJ_ 3 J ^_) 1_£ 4 _J_uJ_) J J_ 3 _) . ^_J 1 J J J J öö L_S4_j 

^_J I J J J J 4_j 1 J L_S4_3 4_S 1 JL-LJ LuJ_1_3 ^_3 I J J ^_) 1_£ ö J 1_S . ö J 4_j_) jS_LJ_uJ 1 J L* j 1 3 ö ö JJ_J 1 J J 1_LJ_3 .JJ_j4_JÎ) ^_J 1 J J J J 

vibrating strings jL£ûj_)j 4_! 4_ji_û_uj_3j jjSJ4_jê jLûûjjLö l* j i ) i j_j 0 0 ^_jjj_lj — M . 0 j 1 j S _i 1 1 xxij_3j L^. 
j lS 4_lj 1 j j j j ~ j-uj blob4j4_i j j i_S 4_lj 1 j j j j - j j j membranes 4_Sj4_j t j i_S4 1 1 1 ll 4_S_îj_j4_j jjS_î4_jî) t 

i_lj 4_j l_j 4_j ^_j 1 jj j j 4 _j 1 J 1 j 4_9 4_î j 4 i i ) jLujLj j l_j_)jj_j4_j_uj4_L^.j4_j 4_S j4_jLj4_j j4_j 1_jÎ)ûjj4_jÎ) L*j i ) 

jûjLûj P) 4_S ö j 1 j J- ) 1 (Brane) jLljIj-j — ^_) Jjl_j 4_j l_j 4_j ^4_j . jj4_SûJ jûJ ^_j!jjjJ j_3 4_J j-jLjj 

( Lj-J j£ ^ ^ J û J j-3 Ll j_9luJ 
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4_s j4_j4_j 3 lj j ^ j j J Lj l_^4_j 4_1|4 !! jL^4»ijJÎ) j jL^4-jLl 

4_J_J J |j 11_SJ^_S (JJ_j4_uJ ÛJÛJJjJ ^jS A__J ! J J 4_Û A_J (jLj Lll_J_J ^4_S J*UxJ 3J_LJ (_£ÛjIAj4__J 

I j S 6 j 4__i_j I j j J cS 4_j 4 .S j l j. jJg 3_j 


^ A__j I J ( ^__j j JJ-3” M ) 4_1 ? j iS 4_5> j jja. j 4__j_j I j j j J û j 4_j l j. lj 4_J û j I A_J 4_j_j_j ^S 4__j û j 1 _û j û j Lj j 6 4 4_j 

^_jl_^4_^_jj 4_f> 4 _j_j j j_j_s ^ Loj L o . 6 j 4 _j_j jj^_j_j_j 4__j 4_iLj j jj_o4_JÎ) 4_j ^jjsljjjLl Ij 4_9 (j4_j 1 i_j Ijjj 4 6 4l__ij 

j j 4 (JJ4Ö 4__j jLS4_j_Jl£jJ Ij 4_9 (j4jj iS 4 j j jjj . 6 j 4_j 6 j j 4 j£_o 4_S { 1_S jj} ^_lS 6 j ll (jlj4_9 (j6j4_J 1 j. j_i 

j LS 4_j_j U 6 j 4 _uj 4_SJj_s4_j j I j_i_j ^g^_jJ j L$ ^ Lujjjjuj j jjj l£ 1 1 4 i j4_SjLj l_^6j ^_j 1_j j_i_9 jjj^4_j (jj_s 

j_JjJû4 4 _û_j_j ,Jjl_S6 4 (JjL_i 4 Jj-uj jj-uj ^JjLSLujLj (j4_jj4_£j6 4 6 j4_j jJj ^_S4_j1_jIj 4_j . lJijj£>6 4 j Lj 4 
^jLujLj ” j_i_jlj64 6 j 4_j 4 jfj_i_9 1 _j 4_j l4Jsjj4j4_S 4_J Aa n 4_£ 4_5> 4_j Luj l_s j LûHj-j4_j4__o 3pp3fGnt 4 Jjj4_£j 6 4 
j ^jj 1_S 4_i_j l_j 6 j 4 _uj 4_£Jj_j4_j ^_j 4 _j 4_û_j 4_j_j l_j t 4_S j 1 _j j ^_j 1_j_uj j 1 _j l_^6j ^_s 1_5> 6 jj j_s_uj j 4_S6j_jJÎ) j I jj^. 

. Lj_ij__i_i_i 6 4 I 4 ^j—jj JjLr M 4_] jj l_j j 4_S 4 _j_j 4_jl_j j Luj 1_j ^ V 4_j . 4_j 4_JÎ) j 1 s_j j j_j 


6 J 6 j 1 J l 3 ^jLujLj (j 4 jj j 4_£j 6 4 4 _j j ] j 1 i ^_jjj4j4_j jj j jlJl jud \ 6 j 6 4 4 __] 4 _JÎ) j4_j 


^jl£Ljl_j 


l Sl ij-j ^_j j j_ilr M ? ^_j 4_JÎ) j Lû. ijujj. j 4_SLj_j j 6 j 4_j_j_j I jj^_j_j 4_j_j jL. j l_j I j 4__9 j jj^. 6 j 4_j 4 _j 

4_j 4_iL_s6j cjL£ 6j 1 j 1 i 4 _i_j jjS. j Lj Ij 4_9 jjj ^-^4 _j6jLûj ^_jjj_j j_s Lj!46 4 4_S_jj 4.S 4_j4_jî) (Jj4__uj6j Ij^. 

jl_j4__ûlS j4_JÎ) jj \S 6 4 Jij 1 \ ^_s j j 4 j 4_£ 1 0 ^ i lj. j. j_q i j 4_j 6 j 4_j 1_J Lû j-o 4_û 4_j c J'i i s 10 500 

uL_j 4_j4_jÎ) j4_j4_j ;6j4_£_j 4__û4_J j_lj c4_j6jLûj ^4__] j_j_uj_j 4_S_j_j jj . 6 j4_jjjL 4_j (jj4_j_jl_j ^jLujLj 4_j 

4_î j 6 j 4_j 4 _Lj_l_j_uj I 44_Sjj^. ^gJ-Lû (__^4_j 4_î l S \ j j j 4 j 4_^ j4_& jj jll^jlj^ i ij_J Luj l_j LujLj j_j I j_j_j j6j4_1jj_j 
( jjj-uj_j (J6 j4_j_j_j 4 6jj4jLûj 4_j \S ^4_j 1_j jl_i4_jl4 10 l “î \ s 4 j 5> 6j L5> ^a4_j j l iju_j 6 4 6j4_S_jLj c n i 

. lLij_j I 4 j L_s_jlj_S4_j 6j4_j 4j I 4 jjS. ^jL 
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4_J j_3 jS_J û J J Lû 1_J I J jj_3 I J_3 û û J iS A 1 I Lû_3 Lo A jud 3 Sj LA 4_S I û_3_3 l jud LJ J_3 J_3_3 J A_JJ 4_û 4_1 4_j 4_uj J_3 Aj 4_j^. 
4_û4_j . j4_Lj jI_S4_S4_]4_9 j ^_jjûj j4_uj4_1 j LS4L4L ^ *\ \ Jj 1_£ j4Ljj_uj û j ö j 4 j 3 .& j ju_u j 4 _uj ^S4 3 3*LjjjJ 
4_1 j jS û 4 3 j— 3 15^JJ l£ ö -ijj JJ_û4__& Jûj4_J j Ilj, g 3 JûjL Jûj4_J j_J 1 JûAjLö ^—îLSLIj 

^_J J jS_J LuJ 3 (_£ Lj 1 J_3 4_J Lj 4_J_J 1_J ^_S 4_J_J J J_3_J 4_£ (Jj- 3 L-LjJ 4 4_û_3_3 4_û 4_J Li 3 3 1 4_J l a11 xjJ û J J 4_J 

. Ûjj 4_& 1 Aj l ajluj û J j 4_j 4_1 ûj û 4_j j 

j LS 4_jlj I j j j J JJJ 3 (3 L^ 4_j Lû_uj_3 j cj_jLî5 jLS4_£j1jS iLîLö ûjLû4_j^. j 1j 4_9 c LîLö ^4L_j I jS ^_j 1 ) ') L L 

t ûj öj 1 j 1 3 jLujL 4-j (j4S4_j j4_jö jjjJj4_S 10 4_j jj_j 4_SûjLS ^_û L^_j4_jj4_j 1aj_j1jJ 4_î t j_jLî) 

^j4 L’i jj ^jAj_ûj_j . 4_j4_jÎ) (jûjLjûJ j Lû_j_j j LjL 1 j j j_j I Ajj (j4_û_j_j 4_S 4_j4_jjj Jj4_a ^4_j jL_SjS4_j 1_j_j4L 
L 3 l£L J LS LuJ Lj 4_jj 4S J û 4 J J_û 4_JÖ J J l S 3 aJ 4.S Lj_J 4L ^S 4_J_3 j J_3_J ^_J J jSj-uJ J J J J_J LjJ_9 ^_3 Lj Lj 1 J 
jû j l î v j ( ^_jjj_ijrM ) j4S4_j ? Lij 1 V j £) û Aj ~\ 4_j 4 ajj j jS 4_1 4__û4_j . jj_j_j_j ^_î lj j_i_j J L. L 4_j4_j lj4J 

^ 4_j ^_û l ~\ 3 4 _jj 4__uj 4_j jj 4_S û J 4 û 3 3 jjj^. 6 jj 1 J û û 4 û 3 3 4_j 4Lj 4L j û û j Luj L j û j j û J 10 

? j_j jj^. jj ^_j L 4_j_S_û j_û 4L j j J j 4_S 4_j Lö ö j j 4 _jî) ? j 1 jS-uj L j j J J j 4 __û_j_j j_j j l_S Luj L 4_S j 4L j j J j 4_S 
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6 


*** 


(j Lo 4_S 4_j j j Jj 4_S ^_j Jj I j_j_Î4_jî) 


(Choosing Our Universe) 


L_LjA_j IjLjÛjUuJ 4_î c1_Uj_94_3 ^_J_uJ 1 J û J 1-j 4_J (Boshongo) JJ_JJ_uJJ_J (^_S_Î4_jL. (J 4_j LuJ_ 9 4_J (JÛJ_JjS4_J 
C_£j (^_uJJJ_J 1_J_ÛJ_J (. S 1JJJ . ÛJJ_jUÖ J 1_J_J J J_J (Bumbe) Lj_oj_j (_£ûjj 4_S (jl-ijjL. (JA_£ AJ J Lj j (^_jlS-j j Lj 
.Ljj4_£jûJ ^_jjûj j J jS l_£_ujj (^_j 1.S û j Lj AJ l S ij_j jjjL. jAJ .ûjA_jLujj 1 J j jjJ j4_j 4_j cjj-j Uu1j_j 

4j l_S_jj_j j j 1_S ûj_lj_uj4_j ccJLjLo . û j 4 _j Luj j j_j Lj j l S ijj-j cjj_jLo ^ ui n j4_JÎ) L_j_o j_j 1 i Ji \ & ^V4_j 
.(J-J j4_SjûJ lL9jj_û I.A_LjLjjS 4_J J (J4 J-Id \ S J LuJ_0-J_J J leOpSTCl Jj4_J i_Söj (j Ij4_j4__l_j L_lS 

4_S L_S_J_û û û J 4__uJ (JÛjLjjÛJ 4_û 4_J (J û J-L uJ J 1_JÖ 1_£_J J_J_û 4_J ^—LujIjÛjLj 4_! uS_J^jSUû ^_J L^(M3y3nS) 1_J Lo 
4_1 CÛj4_jj_lSûJ L S iSjJ-J. J. . ÛJJj4_JÖ ^_JJJ_J Lj J û J J J Lo-uJ Lj (J4_S4_J j4_SlLuJjjJ (_£ Aj û J I ^ JjL. JjJ 4_j 

C(jl_Sûj_iS c^_jjûj 4_j ij_j j_uj j 4 __lj l_j jjj4_S 4 JJ-f Ûj4_j (jj 1 _j_o4_c j4_j_jj_91_j IajLSLjLo j4_j Luj_94_j 

I Aj j Lj j_j 4 _j j_j j jS û J 4_j j Lj 4 axi *9 j 1 j 4 _j 4_Lj L_lS ^ V 4-j . JjS Lj-uj j j J ^_j 1 j 4_j 4 _Lj Lja 4_j j j j j j LS 4 "i \ û j J 

. Ljl_£_3 Lj_uJ J J J (J 1_S 4 L 9 J J_û 


jJj_j (j j l_j 4_J 4_j j_j cJjSûJ j!_j4__ujJ9 Lj Lû_lj jjj j1j4_j ^^4_j c JjS'Ljjj J (jj_L. J jjl9 4_1 ^_j1j4_j Ljûj4__uj 
4_j j_j c j j j_j lSa j 1 j j Lk. J j J ^ V 4_j c j 4 jS ^_j-uj j j J j I J 4_J j Lj û j 1 o 4 _j c û j û J jS_j_j ^ 3xj û J j__l_lS_j j Lj^. j 
^- j 1 j_jj J 4_j c (j_j Lg_î 4_jö j 1_S 4_j L_Luj j 1 J j L * 1 j_j (jlj4_j ^aV4_j cLj_jj4_j jl_j4_J (jlLj. j 1 j4_j 1ajjLjj_j 
Lj Lö ^4__Öj4_j ^_j_î (jûj4_j cLjLö I Aj l_jj 1_S 4_j_j j jS j_o 4_S j4__uo4_j ^__j j l_S_j 1 j jS <_Sjjjj j l_j4_S4_jj l_g_Î4__û 

. jj-jJû J (^_j j L_ lj j j_o_j 4__o jj_o4_j 4_S j4_j 1 j4_j 

Ûj4_j . JjSûJ (j j 1_S 4_S Ûj4_j_jjjj ^_S4_j4_j4__ojj_9 1 Aj_j Lj jjS 4_J C(j4_Sûj4_j_Lg_oj4_Jj 4 11 ajS Lo (jljJ j4_j_jj_9l_j 
4 a n 1 jjj_o4_j 4_J . JjS’Ljjj J ^„nni jJjûj (^_j_o Luj4__o_j4_S 4_! j_jjSj ûjS_Î4_S 4_j ^J9 jj_o ^4_S4_j tjj_j 
4_£_Î4 _jL. j 1 j_j_j 4_J l_S 4_j_j Aj û j_j_j 1 “uj j j l_j ^j/4_j (jj4_SûJ l_s_ujjjJ ^_j_o Luj4__o_j 4_S 4_î (EthSnOl) (Jj_j Luj_j_j 
jLjJ û j_j_j (j Lj 1 J j_L. Luj ö Ajj^. t öj4_j 1 j \ j û J (j4_jl_j_uj j4_j (J4_S 4_î cj4_j_jj_9 Lj (j4_Söj IjSILujjj J ûjLSLuj 

. 4_j_jj 

j4_j j û j 4_j 1 JLo Sf û j j_j 4_j 1 aJj4_jÖ (Jjj_o4_jö ûjûj4__uj (j4_jlj4_j l_Sûj cjjjJj4_S ^_j Aj 1 j_9 Lj (j4_j Luj_94_j 
^ _Jl j. j_j ?4_j4__û (^_jjj-j jjjJj 4_S ^ _i j. j_j . (J_l_lj j 4_S û J I Aj 1 j J4 _j 1 j4_j__lj_S ^4__J 4__o_lj (j 4_j 1 j Lj_uj j_j 

(^_oûJj4_uj 4_J û j Lj-uj j_j ^4_j (j û j 4_j 1 Ajs V J JJ j L_û_j l_S4_j_j l_j 1 j_j ?ûjj_jLö 4.S 4_j 4_j û j_j-uj ^4_j 4_S4_jjj Jj4_S 
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4_1 4_S 4_j_j j 1_S_j I j jS (j_jj_3jjj 4-S ûjjJLj4_uj (j4_ûj4_S ^_3 _uj 1 3-3-Ö 4_j Aj4_jjS ^(Greek^c S 1 IjS 

ULuJ. 3 3 ÛJJ_JjS_J 1_ÛJ ÛJ I Jjj-Uj_3_3 ^_3 l_S4_ûj4_J 4_1 (J û AjJ IjSS Uî JJ_3JÖ j4_3 J I Aj^_jj4_uJ 4_J . ÛJ I AjJJ I JjJ_uJ_LJ 
j j j "Lj ^LS 4.S 4 _j û j 4_j 4 Lj_j j 4 _£_j j û 4 j 4_S 4_J L53- 3 (j, Sai i UJ . û j 4_j_3 û Aj j 1_S û j Lj_uj j_j ^_o V û j 4 j-j û J Lo I_j 4_o-j_j 
. j j j 4 j 4_S (j j j j_3_o (^-_j_j 3 4__o ‘^LS j 33 (^S 3 ^ j Lo Löjj-o ^_j j j_3 j Lj Lli \ j I jS L'uxijj j û j Lj j j j 

LöJJ-O j4_a 4_3 4_J IJ_3 4_J I J_JJ^. jL^S4_J I J 1_J J jJ 4_lS 4_J J J_i_3 I J 4_J L9jj_û (Jj 4_AÛJ ^_3 1_S 4_j_3 J 4_S_uj_l_3 

.JJ_3ÛJ J—J Lj J J l S 4_3 IAJJJJj4_A j4_uj 4_3 (j4_S4_J_JJ I AJ V4-UJÛ 4 4_SjJ_34_3) 4_jLjj_3 (JLuJ l_SÖ4_J J_î_Î__3_0 


4_Ûj4_*9 . J j-Sj_uj j j J I Aj Aj I j_9 Lj (_5JJJ (Jj4_Ûj 4_l L_3 _j4_j (jlj4_j^. j ^ûaLj I A jjL t(jl_S4_jjS 4Û9ÛJ ^-_j_j ^ -3 

(j|_jûj 4 _uj ^_îll Lj4_j i_j4_j 1656 Lj 1625 ^_ii_uj 4 _î (IrGlsnd) aj 4 _îj_ 3 Lj (jij4_Lij_3 (UsshGr)j4_ûjj_3 

(jj_j j_3_oj-î 1_S 4J jl-gjA j4_j i (jlj4_j .jj-jJj-S ^_j_j_i_3_uj_i_ 3 ^jûjjj j l ^ S4-j (^^S^ju Jjj 4_j ^_jjûj 
(^S-L-L-LJ I JJJ-J 4_û— 1—3 ■ ÖJJ AjS^ 3—3 UxlöJ (J_l_3 I J JA.JJ1 (J 4004 ^-JLuJ (J J 4_J jliSj-J (J 27 ^_J Lj 4_J 4_î J 4 _uJ 
j4__o4_î (JLuJ JJ_3_Î_3_3 13.7 J_3 JJJ 4j4_S (jl_JÛj4_uJ ^ V4_J 4_jjjj Lj-uJJJ J ûjlu u9jj_o c 4_j4_û jLojIjLjul 

. û J 4_J_J j 4_a û J J 

4_î t-Sûj . û j 4 _j_j j 4_S û J cjlSû 1920 ^_jVLuj j_j 4-j4-jö jLjûj4_uj jjjJj4^ 4_S (^-_j_j_uj_j I j j4_aJ4_j ^4S4__j 
4 ul 1 O 4_& J ÛjLIuJÛJ JJJJj4-A J J_3 I J jLjjÛjLj J LS l_j I J (j4-J JJJ I J4_j 1_S j4_î A jS_J Lû_uJ 1_J I A-LuJ ^_uj4_3 
)J^ j_j j J_i_3 3 1— S 4 i i j i i j4_cl_j_3 j4_uj 4_Î jjk. j 4_j_uj I j l_j jj I j_3_uj 4_j 4_o4_j jj (j4_aJ4_j ^V4_j . ûjj_j4_& 

c(Wilson ) j_uj_î_ 3 j (jj_S j 4 _uj 4 _î ^ i^ n i 100 S. jijSxj .1 î 1 1 4 _î ^S_î 4 S j 4 _j 4 jj_j ûjû(Edwin HubblG 
(j ö j 4 _j j jS_ 3 _uj 4 _j .LjjSûjjûj (California) i_ j-jjj 9 i îlS (j(PasadGna)Lj-jji_uji_j j 4 _uj ^_j 1 _S 4 û 4 _î 4 -jî> j ajS 

(j 4_o l 1 4_jj û 4 j4_j Lj_uj_j4_S (J_j4-jö .(j-jl_öû4 Ûj4_j LSûj_3_j_uj 4_3 4_Î4_oj-S 4_î (j 4, i iS l_j j j j j4_j ^ S i4_j4_Ûj 

. ûj4_jj4_Sû J jj j J j-j I j— i jLSûjjj J j ûj4_jj4_SûJ j j j J 4—o—i-j 4_î (j1_Sûj_3_3-uj4-j 4_Î4_o jS jj_o4_jÎ) (j4_S_jj_3 


4_J 4_o jS ^_j j j_3 4_î j_o jS (jûj_3j ^_i_3 3 t t-S 4_j Luj Lj (j A j 4_j A jSj SLj 4_j j4_j |j 1929 ^__ÎLuj 4_î 

j4a4_3 . l__l_3_ulS û û (JJjJj4_S I AJ-J l_ul-l_3 4 A jS û 4 (J J iS Öj4 O 1 1 4_î I Aj 1 3_3 1_S 4_J_J J J J J (j <4__S 4 î (J 1 _SûJ_3_3-uj4-J 

^S4jjj Aj_j Ij j_j 4_û_j_j j4-S4_j I Aj_ij_i-j I j 4_î . Lj_j_3jj_j jI1Sjjj^_j I aLû_j_ 3 4J jjjjj4-S Lj j i û 4 Lj_j_3 Lj-ujlj 4 _o4_j 
S-J. 1 1J-UJ 4 I aSj J J. 1 JJJ ^-S_3_3_3 J-uJ 4_î ÛJJ J û J J Lo JJ-o4-JÎ) 4_S L S 1 1 1 J_uj4_J (J_j4_SûJ Öj4 j 1 1 j4_S_3 jj j 4 jjj 
4_J ÛJ I J J J-J û J 4—j__3__3 J 4-S-J Lj_uJ_3 J_l_3 (JÛjIAj4_3 4-J j 4_ S4-J . 4 û J 4_jj_3_3 J JJ JJ^. 4 ^j4_S JJJ^. JÛ44_JÛ4Ij 4_î 

. û j I j j- 1 î (j ( l_S_3 Lj <— S_i_j) 4_S û j j 4_S û j 4 j i 9 4_j (j j l_j 4-S (j û j I 4 j j j j 4 _j 4 (j_i 4_S û J l S ij j j_o 4-JÖ (j Lj û j 4_uj 


4 1 1 1 û j 4_j (j l o'uj 4_j 4_û 4 o 1 1 4_j j j_o _3 j _3 . 4_j_3_3 j_luj I Ao û J 4_î ^_o Lj l 1 itiiS û 4 333 4 3 4-S (j 4_j Lj Aj Lj j 4_j 
4 Lj_ 3_j I Aj4_S4_Ûjj4_j^.4J ûjj 4-S ^_S4_jjjj jlû 4_S (j4SûjjjLL (jjlj_jJ ^LjAjLLjjj 4_j l'L j j I jj_3 *_Sj_uj 4_S 
(jjjJj4_S ^JLL Jj4 (jljjJ (jljj4_o 4 _jûj4_j (jl_jl_o 4-j Ij4_9 ^_j l Jl S .Ljl_S_j lL-ujjjJ (j4_Sjj^.4J l S j o Lo 4-j^. 

4 û j û j û 4 4_j Lö û j 4_j 1_S û 1930 (^_j 1_S û Aj 4_j jS 4_j j 4_uj 4_uj Lj j Lj 4j 4_S LjA-sLj.LjLSûJ A Lj j 


j 4 _j V 4j 4 4_o 4_j 3_3 jSj 1-A.j 4 _j 4j j_j j LS 4 _j_j j j_9 1 1 1 o û j 4J A jS_j j j j (j_3 j_3_uj Lj 4j l S iS 4_j ^ Sf 4 _j 

(jj jiij A^ . 1 1 jS_uj4_S _ u j-j_3 ûj(Arthur Ed d i ng to n ) j jj j j i ajJ j^-^jIS 4£_>^_j_oS ^jSLij ^Lja jiiuj4_j 

4j (JJ_1_3 1_S ÛJ_L_3 _uj 4_J 4j4_û jS JJ_o 4-JÖ J 4-J I J (jjJLj ^g-J l u! S lS û J (JJJAj 4_S ^g-J 1 ul S 4 JJ_3 I J JJJJ^ J_J 
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j4L9jj-uj ^_jj I jl^. 4_j j 1 ui S 4.J 4 _î4-jjj_q_j ^4_j . ûjj-jjS jLjûjLjj 4_S4_jjJl_j j4_uj ^_j 1_S4_J 1_L 
.ûj4_jj4_SûJ jj j J j!_S4_Sjjj ûj-j_luj4_j 4_Î4_ojji 4_1 jj I jjj^. jLSûjjjJ ûjj_luj4_j 4_Î4_o jfi ^_jj^.jj 


4j4_£ jjJ j I jjj ^_j j j j J i û j 4 i \ \ ) LjUjjJ 1 a£_j j_j_o j-j iS 4_î 4_S4-jj_Jl_j jûjjjûjjj j4_j4_j 4jjj_û_j j_j 
jL_lj1j_lj ^_j j j j J 1 .iSjj 1_S 4J j4_S4_j .ûj4_j_ljû4 Lj U j j J I J4_Sûj_j_oj-J iS 4_î jj 4_£ 4_j jJ Lj j 4_uj jûjjj-uj4_j 
4J g:. j _ lj 1 ^j I jjjL 4_j jlj4-j j lj 2 4_j jj_j_jû4 4-S4 _j_jjjjJ jj_ojjL£ i_$4_j (jljJ jjJ_3 ^Jl-lj 1 
^-j-i ) 2 jliS 4_j 4_î j L_lj j j j J tsjb 1_LJL û j Lj û j 4_ uj 4_J j 4_S 4_j ^ V 4-j . û j 4_jj 4_£ û 4j j j J <_S 4 _j 4_î 1 Jl£_j j-l-o j_j Lj 
4J 1 a£_j jj_o jj 1_S 4_î gjjjj 2 ^^jLj j 4_j 4 _j1j 4_S tg.*v lj 4 4_j jj_j_jûJ 4_j4_j_jjjjJi jj_o jj Lj l_$4_j ^jIjJ jjj_j 

û j 4 _û_lj 4 _î ^j 4 _j 1 j_lj_uj 4 _j 4 _Î 4 _S j 4 _j . Jij Lj 4 _aj 1 j (jj 4 _û jjjûj 4 _j ^jjLjjJÖ 4 __o 4 _j . ö j 4 _j j 4 _j û J j j j J <_j 4 _j 

. û j 4 _jj 4 _j û J j j j J 4 _ojj 4 _î jj Lj j ^_S 4 _jj 1 jjj^. 4 _j j J-J j J J 4 


4_Î4_j L Sûj jl_j4_jjjl_o 4_j4_j (JûjL_j4_9 4J^ jjjj 4_j 4_S lj 4_j Lj I j j4_j 1j4_9 ^_jl_uiS j_j4_jj ûj4_Î 4_j_ljjj 
ûj4_Sjj ûjûjjJÊ ^_Î4_oj_S i£J-& 4_j 4_S jj ^_Sjj 4_j j4_JÖ jLj ^ljj4_j t l_jj4_j ^jûjj_luj4_j cjjaxi 4ûjjj-uj4-j 
j4_uj ^jûjjj-uj4_j 4_J4_o jS <_SjJjj j j û J 4_j <_S4_j4_jjl_j jjjjj j4-j4_j 4_jjj_oj jj . LjjjjSûJ û j 4_j 4-j j 1 jJjJÖ 

(Jûj4_j j_û 4_j j^_Î4_j . £ j4_jjj lj ûjj4_j 4_S4_jjLj <_jj_u1SöJ 4-S4_jjJl_j <_Sjj1_S 4jj_u1_lSj 1 J4_S4-1 j_î Lj 

cûj4_jjjûJ ûjj4_j 4_S4_jjJLj <_Sjj 1_S 4 Ûj4_j4_jj 1jj_uj4_j ûj4_Sjj j Jj S j i S jjjJÖ 4_j j 1_Sûjjj_uj4-j 4_Î4_oj_S 
4_o4_j ^jjjjjj . 6 j 4 j 1 i £) ö J j Lj j_k. j 4_S 4_jj jj 4 _j j 4_Sj 4_j j Ûjl-j4l9 jjLj ^_j 1_Sûjjj_uj4_j 4_Î4_ojS j4_S4_jjLj 
j4_j4_j . jjjj jjS4_j j Ljj 1_S û j 1 _j 4_j 4 j Lqj 1_S û j I j-o Lj 4_S jj jjL-i i 4_S 4_j l jg S jjjIjjûJ <_Sjj1_S 4_ojj 4_j1jûj4_Î 
jj-o4-JÖ j j Loj 1_S 4_j_j_9 Lj j j Loj 1_S 4_j 1 jjj j4_ojj jjj!j4-S 4<Jjjj Lj_uj4_jj4_uj jLulS jj c. S ij juj jj_o4_û 
. jjLjjulj <_S4 _jjj Ij Ljj^. ûjj-^. 0 4_ojj j jj-LlSûJ jju4_j ^_S4_jûjjj 4_j 0 > Vi 




# ^si 
\ • • 




jlj j4_S4_j Ljjjû J jj Lj j 4 _ûjj 4_J j LS ûjjj-uj4_j 4_Î4_ojS jljj4_o " (JJ.J ^LijJLj 

.4_jûjûjj4_j ^.SjjjJLj j4_uj4_j jjj_o4_jö jjjJj4-j jjjjj 1 J 
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4_î j 1_Sûj_lj-uj4_j 4_Î4__ûjS (Jûj4_j (jj4_S4_j ^V4 _j 4JJ-J (jlj4_jö (j_j 1 i j’i 3 i l_j j_j i> \ \ A j S ö j (jjjJj4_S 4_S (_£ûj4_j 
^_ j j j_3_i (j û j— i ui 4_j (jj 4-jö ^_j 1_S 4_j_lj_j_j_j 1 j û j 1_j j (j û j 4_j j j_j j ^Lj ^jIIjlj l S 3 1 l_uj Jlj 4_j^. û j 4 _j j 4_S û J j j j J c_S 4 _j 

. JJ_LJj4_Sjû J 1 AJ-J 1 — LuJ-LJ Lj ^l£<lL^SjU 4_1 

(Alexander friedmann) j 4_û Ji_3 J-fl J ö Al L_jS_lJ4_J ^_J_uJJJJ ^g-S-LJ Lû-J 1—0 J l_J^)_J_9 (jlllj 1 j 1 922 ^_ÎLuJ 4_J 
(_jûjLuj jjj (_£ 4_L Lû-j jS j j J j4_uj4_Î 4_S 1 aS_lj j j J j 4_S 4_J LjIjûJjjj ^ \ j c û j^ Ûj4_j j4_uj 4_1 (j û j 4 _!l_lJ jS_lJ 
j 4_JÎ) 4_! Lsö û j j 4_& 4 j 1 j jul j 4 _j_j J i_S 4 -j.j j jj^. 1 Aj l£ 4 _j_uj 1 j Lj j j_o 4_jî) 4_1 j j j J j 4_S ? L1 lj-j 1 j^ l'm ^ j n Lo-j Lo 


^-jjIj^Lj 4_j (j4_oAjj_9 ^_o4_S4_j (j4_1Lû_jj-S (J_lj1jûJ 1 'u*i 3 3 4 _û_lj . 4_j_uj l_S4_j Lj_j4_S_j (_5 j_j4-_uj ûj4_S_jJLjL. 
4_1 4_û_lj j4_S4_j ! 4_j_lj l_S4_j_jjj_^. I Aj 1_S 4_j_uj 1 j Lj jj_û4_jî) 4_J 4_j l_Lk.4_j_jjjjj. - 4 __l_lj Lj-uj 1 j 

4_J j l_S_j Lû ûjûj-3 ^_S 4_j 4 _j_uj 1 j Lj 4_J 4(J_lj_lj_j jjlL 4_j4_jlj4_J (jj4_S_j ûjûj4_uj (_£j_i4_uj ûj4_S4_j4_j_uj 1j Lj 
. (J_lj_lj_j (j l£ öj j L L 3 jjL. ûj_jjS 4_û4_L1û4_Jj (j4_Sj J J 4 4 _j4_j1j4_Î ûj4_L1jj_j ^_S4_j4_j_uj 1j Lj 

4_! L-S-J-J 1_S u i'i 3 j-j û J (j jjI. 4__lj j jj^. 1 Aj l£ 4 _j_uj 1 j Lj j j_o 4_jö 4_J j j j ^-S 4_j û A 1 j Lj (J J J 4 j 4_S ^ V 4^j 

öj4_j LSûjj 1uj4_j 4_Î4_ûjS (j 1 j_lj (j j û j_lj 4_1 j j j A Lj4_jlj4_j ûjûjjjJ Ijj4_û jjjjjj SCale ^ S j j £>j_3_j 
jl_j4_î ûjûj4__uj4_J 4_S 4_j 1 j l_S_lj Lj-uj j 1 A ^_j A ij^j_j 4__uj l_Sûj Ljl_S (j4_jjjj 4 __û4_j . (j_j4_S_j (_£j_i4__uj 

(j-j 1 j-J û A (j-J l_S_3j_j û j 4_S 4_j Lluj j I A 4_1 l1luj_ 3 j_i_3 (JûjIaj4_j 4_j ûj_lj j4_j4_j .(jj4_SûJ (_£j_j4_uj û j 4_S 4_j 4-S j^)_9 
^V4_J . (J-LJ-J-J (jl_J-jlj_LJ ^_J LuJ J_J J (J 1_S 4_J_1. û J J ^4_S (jV u 1 ^ (J 3 J 3 3 (JJ_J J L_S 1_J 4_J (J 1_S û J 1 A (_£ V 4_S 

A_î L^. j j A ^ S— 1 1 3 Lû (jjiLj 1 j 4_Î4_S 4 *3 4_j l_S_jj 1 j_3_uj 4_j (j4_S_j (J^)_j4_uj ûjûj4_uj 4_î jjj ûj_lj j4_S4_j 

(j— i— 1 1 û A 4 _û_ 3_3 Lj l_Sj 4 _j . l_S 4__lj j j_^. (jj j 4 _uj ^_S 4_j 4_j Luj 4_j L1 lj_j û J 4_S 4_1 ILIuj j I A i lj_uj j_3_j 1 A q 1_S 4LH. û j A 

. 4_S 4_j_j j j_^. 4_S 4_j ILIuj j 1 J ûjûjûj_ 3_3 ^4_î 

IAJj4_! . ö J 4_J_J J j A-J (J_3 L_3 -u1j_ 3 1_J ^g-J IS 4 jud 3 S J L& J_J L_S_3 J l_S_3_uJ ^_J 1 J_3 (J 4_û Aj J_9 i 4_J 4_j Lû-J jA ^4_J 3_3 4_J 

Ia14_oAjj_ 9 (j 4-S 4_j 4 _j_j Lj 4 Lj J j_o 4_J . JJJ Aj Lû_Î4_uj (j4_S4_j_Lluj Ij (jj4_JÎ) (j4_j û jj juj j4_j ^ >>i S 6 A (jjjJj4_S 

(j j 4 jul 3 S 1 j (j^)_ 3_û Lj l 3 luulS û J (j 4_S û j 1_J 419 j (j LulS 4_j Lj 1_S ö J Ljjuj û A û j û j-Luj ^_î Lk 4_J (j j j 4 j 4_S 

j4_uj4_j (jLojij (j jjö 4_j l 3 3 3 û a aI^-j 4-jj 4_uj j ûj4_ji_Sûj ^4_S gravitational attraction q jj S jii 3 S 

C (J 4_JÎi (J 4_û A_j J_9 ^_3 LS 4_j Lû-J J-S 3_3 4_J J 4_& (J_3 1 jjjd 3 3 1_J ^_3 1_S 4 jud 3 Sj l_Ê J_J J-J (J J 1 S 3 juJ J JJ^. J J A ) . 1 A-J Jjl. 

^g-S-lS 4_J 4_î C ^ -1 juJ 1 JJ A 4_3 (_S_3 J j_3 ^ V 4_J 4_L1 j_û 4_& J_J L 3 3 3 û A (J û J-J J J (J J J A J 4_S ^_3 LiS I Aj 1 3 S 3 S 4—3 4_î 
. ( Lj 1_S l_j 3_3 J_lSj 4_JÖ ^ V 4—3 J-SluJ J û J 4_J û J 4_j-J_J û A-û 4-S (J J J A J 4_S ^_J LulS ^_J 1 JJ 1 A-J 1_J J_3 


^_j j j)-uj Lj 4_j 4_j (_j 4_S Lj Aj Lj . JjS ^_j I j A ^_^.jS . 4_o4aÎ)j4_3 ^4_j (_5lj4 ^4_S ^ S _i î Luj Aj4_j^. (j4_oAjj_9 
^_S4_3 4__Lj4_j J 1_JJ_3_9 ^_S_3 J 4_uJ_3_9 JJ_1 1^1927 ^_î LuJ 4_J ^ V 4^J . Lj Lö (j_34_JÖ (_J 4_S û J 4_j_J J j J l_j Ûj4_jLû 

j4_S4_j . a j^ j i_3_j_uij_3 (j û j-j-uj j Ljî) ^_S 4_j i_j aj i_j (Lemaître) j_j_3 Lû4_î ^jjj^. (jjii 4 _j Lojj ^ jS 3 î j-uj i_S 

J jlSj J ^ 3 4_J (JJjJj4^S i û J 4 *3 3 3 J 4_S_3 û J 1 J A J-J J Ûj4_1jjS_Î 4_JÖ J J A J-J 1 J J-J (Jjjjj4-S (JJJJ_3_Û ^-J-J-J-JJuuJ 
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Big ) 4_S A j j 4.S û j 4 _!l_lS 4_j i .1 û J ^-ju UL_a ) j A a n " jAj I j_9 1_j (j j 1 4 j j j 4_j jj 4_S û J Lj j_lj_lj û J jIiSj j j j 

.(Bang 


ilj4j tjjj4_j c > 1 1 — j m i i ^-j A jS 4_!lj j 4_J jLjj4_j^. jj4Sjjj 


^_ÎLuJ 4_J L S ) Lj lS^- 3 j4 _L jj 1 J_ 

ûj (Fred Hoyle) Jjj^ AUji £_,jj_oS astrophysicist^jLj-L .^LS^u^jj j 4 _,V 4 _î ûjû1949 

^_S_j_9_ujûj l_ Sûj ^_uj4_j ûj Ij4_j_ujû A j4_j (ljjJLû J 4__Llj_o4__& jj JJJ4j4_S jjj 1 j c5JÛjLj 4_S jjLjj4_j 4_j Lî) 
jj 1965 ^_î Luj Lj jjL j 4_j_uj 1 j ^-J-lj-lj j û j 4_j A jS_)_9 l_j j_j_o 4S 4_j ■ 1 3 3 & û 4 j 1-S 4_j JJ-û Lj 4_jJ 1_S 

4_! JjS_jLo ^JjJ^Lj 4_J jljV ^S_3J I j4_j_JJ_uJ Ia4_J1_uJ j 4J .JJj4_J ^_JJJJ (j4_S 1_J JLJ Lj 4_J J Aj S_1 3 J 3 S ”l * JJ 
4J1L!) jl_o4_JÖ t (CMBR) j Lj 4 3 3 ) j j J j 4 _ŞjjS_) Lo 4_j_lJ j_j 4_jj 4 _S_u!l_lj jAjjIjSSL ^4_j ,ûj4_j1jjjJ 1a1j4_9 
û JJ- 3 ■ û J û J-J-O 4_S ^S 4-3 1_J 1 J_3 4_J ^ V 4_J JJ 3 3 û A t_J_uJ J J A (Microwaves)iuLS4jjJj^4_ûjjlji_o 4j, ji 4_î 4S 
4_J Aj4_J^. ” ( J_J_LJ_3 JJ J_J S _jl 1 1-j 4_S j4_uj4_J j Lj 4-S 4_j J_3 ji 4_J 4_j ^_jLlj4_J jLjjjL j (CMBR) J_j1j_ 3ÛA 
. ji i iû J jj_uj j j A ûj4_jjjö j4_j j_j_3_j_3 û 4 4_S4_jjl_uj j4_uj 4_J j4_j Llj_j_uj öjj4_j j4_î ^4_S ^ 5 _S_lj4_uj 

(_S_j_j 1 _S ûj (Bell laboratory) j_lj j 4 , S 3 q i_j c^tiij jja j 4 _jV 4 J jjj 4 _S_jj ^S_îjIj_ 3 -uj 4 _j 4 _S 4 S Li 3 j 
4_î .ûj 4 _ 3 ijjjj j L j 4_S j jS_j i_o 4 _îj_ 34 _jj antenna ^-lj-ljL 4_î 4 ‘ 3 L) 4_^. j4_î ^ S 1 j Lo i_j i_j_uj_jj_ 3 Ljûa 

j4_uj jj_jjS 4_j LLjjö 4_j ^_ja!)Aj_3_) 4_S_lj Lj-uj ^4_j 4_j4_jlj4_î cûjûJjSûA jLjj_lj Ij jlj4_j ûjLjûj4_uj 
1 Aj jjL J4_a4J ju!lj S 1 j-pUj 4_uj ^_S4_j ûj L^.j4_uj j L j4_S4 J’i j S LSj4_SjûA ^Sf4_j . jjj_j4_jî) ûj4_j Lj4_S4_J l_jjj_j 

4_S û j 4__lj l_j û j 4_uj jjj^. 3 ^ 3 *^-* 333 lj - 1 '33 -L) *L_Î 4_S_lS_u!lj_3 tjjj ( CMBR) jjûj4_j . ûjj_3jSJ4_jö 

jjjjjjj ûj û Aj Luj clAjjj4j4_S ^_j LulS (J4_S 4_J . Ajjj^jAA 4 Ûjj_j4_û (__S_jLj l S 3 3 j Ij A jjjjS ^_S4 _jûjLo 

. J_3_3_3_3_3 û 4 l 'uu 3 3 4_û_J_J (J ^3 ^ û J Lû-uJ l_3 j4_J ÛJJ-3 4_S 4_S-ul_3_3 j4_j4 S 3 j4_J 1_J û J J J jS J A 1_J J 

3 4_j I j ^_lj4_uj ^_oj4_S j4_Î_j 270 1-j j l_j 4.S 4_j A j I A jjL jj_j_j|j_3ÛA 4 _j_j j jS_j Lo 4_Jj_j4_jj ^4_j I A l_j_uj_j_j 4_î 

.433) Aj4_oAj_uJ JLLLO Luj4_û_j 4_S ^_J Aj I JJJ J_J (jj4_jl_j4_j C jj 1_S_3 ^j4_S J_J ûjLöûj (_£ji-uJ JJj4_uJ 4_î 4 Lj 

(JJ I jiLS (j4_jjj_û_j J (__S_jl_J (. S 3 ) jJJ_3_Sj-uJ_3 4_S J_L_3_3 1_S 4_j 1 _u1j_ 3 4_J (__S_J Aj 4_JÎ) J 1_S 4 __uJ l_j û J_3_J_uJ 4_j Lî)öjj4_jî) 

I aS4_Jj_L j_j_o 4_S 4_j I A j 4__o 4_J 4_j j j_o_j j_j . û j 4_j û j_j j j J t j 4_S ö J ^_j Lj ö j 4_uj ^_j j j J j 4_S J j j j ^ j 4_S j j j 

. typical^^jjj-u ^S^-ja jLLj 4L ^ Aj û j l_j 4_î jj_j_j j j_j j_j_o j 4_S j j j 333 4 j 4_S jj_3_j ö ö 

(J 4 S 4 J . jj_j 3 J jS ^jjlS tSjj Lj (jj 1 jj jŞ 3 ) 3 ûj JjS <-Sûj j_LJ_3ÛJ jjjAj 4_S ^jjlj4_j I A 4__o û 4 j 4 __uj j4_î 

lj_3 ö ö 3 lS 4 __l_lS j j 1_j 4 S 3 îj LS jj.u) ) j_3_) l 5 ^_) I 4j 4_j 4_j ö j 4_j j j_j J j Luj j j j j J j 4S (j j_j L-) j L5 - 3 ^ S 

4 S 4 3 ) )J j-jj ^V4_J 4 û J 4_lj_J_3 J JJ jjljjJÎ) öj4_JÛj4_J 


jjlSû A ^ jj-J-J-û!i-J_ 


^_S_lj j j A j 4_S jj ) ) û A 4_S 

3 23 1_j4-juJ 4_J (j4_S_)jj li)ûjj4_ö t j-JjLj J Aj Lî) 4_! Ajj-j ^_LJ_3J_3 c54_3jjj 4_S jj_J_J LûJLl 4-J ^g-j4_j l g Sj_3 

4_J 4_j 1 j!i 3 ) l S ) Aj4_jj) j4_S4_J 4 ^ j lJ-U) 




j_j ^jL4 o \ j-j jj_o4_jî)) jj_3_j j j_j 4_jî) jLljjj_j lithium^ 

j ^ j_j_î_jJÎ) 33 -} (J4_S4_Î ^_j_ujL 4_j 3 LS 4_j A jS_j Luljj^. .(4_jjj_j (_j_uj j j A I Aj 1_Söj_lj_uj4_j j1_j4_Î Iaj_j!jA4_! 

. û J 4jlj jS û û (_S 4_J 3 ) )J ) ) û A 4 O 3 ) 4.S ^ J_3_uJ_J_î J J-Jl jjj Aj Lî) 
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j_j 4_^j 4_JÎ) c ^__j Lj û j ^__j j j 4_S j_i c l_£_j Lj l S \ 3 j_i j4_SJ4__j (CMBR) j4_S4j ^ j_j_Ljjî) JJ3 (_5“ 3 ^ -3^ 

4_j LS j_j 4_j4_jl_aj_o j4 S \ 4_£ 4_j 4^9 j j_uj l S 3 Lj l S 3 3 4_J j 1 jLu iS j4Ujj_o_j c û j 4_j 4 _S_j j-J-3 ij j_jIj_jûJ l_£_J4_jL 

j 4_S4_j_j_j jj_U jjjjî) ^lSU ^_jjIj4_j4_j 1 3 l S 3 3 j_j_lj_Li j4_S4_j 4_j4_]4_jÎ) (4_S4__l_j U ûj4^uj 

4_S_3 JJ^. . Lll__3_3 4 J^ JJ 4_S_L1j_ 3 J J J J J 4_S J û J L^. J 4_uJ 4_] LuJ I J ^_S 4_J 4_J J J_0_3 J û J 4_J L_S û J 4_j_J l 3 Ll 3 3 1_J 

ja-L 4-S lllSûj IjJLS 4J eSJJLu (General Relativity)^ j j ûS ^ûjjj ^jh-* 


^ 4 _j i Ljj_j _9 ^UUUIj . J-j — 3 U j S j 3 jUjj_o4-JÖ j 4 _jÎ) jjjJj4_S j 4 _S 4 _j_i ûj L 4 _j. j j 4 _S 4 __l_jj_^. j j 4 _S 4 _j_i_oj 4 _S 

4 _jûj 4 _j jUL 4 _o 4 _j ^_j u j_j _9 ^_S_ 3 _uj 4 _S j_j . (Singularity) ^_Uu j_j_jJûj a \ iS \ j uu u 4 _ujj 

jûj 4 j ^ I jj £ j L^. LiUjSu 4 _jj_i iLiLUûj (Break down) J U J I J ^_uJ J J _3 J _3 1 IjuJ. 3 3 U J 4 _S 4 _J_J J j_ 3 _J 


. Lj l_SûJ ûj 4 _j (jlj4 ^_j 4 ^j_ 3 jj^. ^_ujU U_j 4 U jS_] 4 _j Lj LS_i jjjJj 4 _S jUûj 4 _uj 




3 3 3 3 3 i 


Lhi 




j— L 3-3 U J~i J33 -U ^lS ^J Cj ^ U t- 0 - 3 tS û j 4U 4 jj_i_9 U j ^_LL_uS ^_j û j-j j 3 LS 4_jj_iS j L& 4_J 4_o_j_j aJ 4_^. . j 4_jö 
L 3 uJ I J Ûj4__3 ^V^Lj iJ_JjSûJjûJ t_SJ4_S JJjJj4_S ^_J J J_l^__l 4_S ^_S_J_j4_o4U J^Ljö JÛjUjÛJ JjJ_3J_iUj 
j4_cU_J ^_ujU J 4_uJ 4. *3 3 3 3 4 4_Û_J_J . û J 4_j_J J Jl S 3 JJJ Jj4_S jUûj4_uJ J_J 4_j I J 1 J jjj_ 3 S 4_jjJ_o_J ^4_J JJ_o4_JÊ 4 3 3 3 
4_J . j_j 4_S û 4 jjj U j j j J j 4_S j û j l_J2h. j 4_uj j û j U j û 4 LjjjS ^ 3j.x) l_S_j J_j 4_û 4__o_j_j j_j I j J c j j j J j 4_S ^ jS û j 4_uj 
û j_3_j j 4_S 4 _j t j Uo j UJ 4_jö j-d û 4 4_o 4_j Uj_3_9 ^__j U U I j . j_j 4_S_j 4_S 4_j LUS ^U. j J ^ _uj U <_S_j 4_j 4_jö U I AjII jj 

^_j4_uj 4_J 200,000,000 j4_Sûjlj4 ^_j Luj j UJ 4_jö jûj_3 j U4_i_jljj j 4_J 4_S jjjjUj jjj l 3 o 3 1 j 4_J 

jjj4_o4_J JJJ J33^J^—* 3 L_o j UJ 4_JÎ) ^V4_j j4_SûAj_j jLujjUJ4_jö jUU 4.J ^_j_ujU 4_j c Aj Ij4_j_j_j 

j _ 3 4_j j j j j j 4U ^_j l julS t b j I j j_j_ 3 û j 4 U 3 3 U j j 4_j Lj 4_j U 4U j LS 4_j J jj-i l **.i 3 ^_lj 4_-J . û j_i 1 j j 4_S 

4j|j .4_iU4Sj^ ^4_3 ^j 1,000,000,000,000,000,000,000,000,000,000 

4 U j-ujU ^^S-jjijj (4_jûj4j jUL 4_o4j .00000000000000000000000000000000001 

jUl jj_3_L_3_û L_S 4__3 ^_llj_lU 4_J 1 3 3 3 3 <_S_3J I J_3_uJ 4_J Ûj4 3 3 3 3 Ûjj4-S J_3 4j û J_J 4_0_J_3_3 LuJ 1 j4_Sûj_J_J 
jjjj_3_uj 4_S ^_3Ûj_3j ^_jjj_3_3 4_j Lj 3 3 jJ 1 1 3 J Ûj4j 4_o4_j . j LuUS 1_S j4j4_o jS ^jLjjL 4j J_3ÛJj4_S 
jj 1 jj_L (^-jSUjjj ^_jljjU. 4j LjjjljjU i Sjj 4J 4_Sj jj^. ( Ljj_jjj4_j û aU ^-jSUjjj ^_j I j_jU. 

. Lj_J jj_3JÖ U jLS 4_J I J 4_9 ^_J LulS J_3 lj-3. 'N ^_3 J J_J J I J J J-3-uJ ^ V 4_J 


jûjûjûJ 4jjj_^.ûJ ( j4U LjjjSj Uj4_j 4j j4j ^j_j 4_j jLujjl_U4_û ^_S4 _j4UjS ^j U j j j jj4_S4j jUajL 
L_S_3 Aj4_JÖ 4.S ( IjS_uj4_S_u 1_3_3 ul 980 ^JLuJ 4J J l o4-S4_J C^_L1 ujS ^__JÛJ_JJ 4U 1 J 4 J_3 L_3_u 1_3_J U J 4_S 4_J_J J J_J_ 3 
Jjj_3_J j_3 jUj lj4U ^_S 4_J_J J J_3_J 4 O 3 3 JÛjA_3j4_j 4J . IjSûJ j-J 3 Lud 3 ^4_J_J IjS ^_Jjj_3_J ^_j4_jV 

j4_uj 4J jjiS L L j j^ 4_jj_j 4__Ljj i aUujû jj4_j 4j ( Quantum Theory Of Gravity) jj jSJUS ^aluIjS 

4 _S 4 _j_jjjjj ^Ju^-j ^Sf 4 _j .ûjIajjjj jjj^. 4 _j Ujj UJ 4 __Û ^ 4 j j_j_jj UjJj l j Ji V 3 £) Uj_i _9 ^UUUIj j LjjjSûJ 
( 4 _J_ 3_3 j j -*V S 4 _J I a! 1 Ş 4 jj_uJ u U jj_o 4 _JÖ 4 J ^-jjlj^J 4 _j LjUûJjjj ûj 4 _S 4 U Lujj UJ 4 _jîi jjjÎJ 4 _j j 4 Ul_JlS j 4 U 

, 4 _j 4 _SûjU 4 _S_J U L Ş 3 3 ^g-J LS4 3 3 3 3 3 a i.! 3 J j 4 j 1 J 4 _J^_J _3 Jjj 4 _û 4 _J 


-3 1-S ÖJ I J l 3 4U_uJ I J U 4J (CMBR) i_f3~°J J AJu 4J lS J JJk 3 ^_S_L_J I J jS 4. 3 3 S 3 J U ^ 4_J 


L_l_uJ J J J 

4j j UU ljlo 4_S 4_j j_i jlj4_j . j 

U ' 


Aj 1_S ö 1960 i V Uj 4j 4_S 4_S j û j 4j jjS j j^ 3 j LS 4U I j jS . Lj 1_S û l 

j 4_j V 4j Uö û j j 4__& . û j 4U I j j j 4 û j (NASA)L-jlj JCOBE) jl L/ uj 1992 ^JL-j 
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^ L^-J 4_iJ 4-1 . (J ljJ_J_J tljj-JjLî) lj 2001 ^gJ LuJ AJ (WMAP) (_£jL 4_J J_1 I J J 4_S J_3 ^g_S_L_J_J V 4_J 4_uJ 

4_j 1 j jS Aj4_j^j4__& 4_jûj4_j jLSlj^. 3 j4_uj . û j 1 4_j jj j ^-j-j-uj 1 j 4_j j Ljj L_!4__& j_i l \ '\ 1 J3 4__û_j_j l J 3 3 
4_1 4 \ l ! 3j_j j Luj j LU 4.JÎ) ^g_Sjjl_Sjjî) ^^4_j c j Luj j Lj_! 4_jö j_j 4_j4_jJ4_j (OMBR) (j4S4_Sjjj^_i 

. 4_j 1 J (CMBR) ^_j_ûj 4S (j4_î_j j j j. S 4 _j jjj_jj4_j i_Sj_ijS ^_Li£_û4i, 

4_î l_j L Lj j_j_ujûjIj ( j 4_S û j 4_j j j j û J 4_1 j4_Lj j_j_oj4S k S 3 i4_j ^_Sjj_^_j ^g_S_j_uj4_j j-J-î ûj_j_j j4_S4_j i 

4_j LjLSûJ ClujûJ (jj 4_S û j 4_j j j j û J I Jûj4_j j4_j4_J tLjlSûJ û j 4_j j jj j j Luj 4_j L1i_ujûJ 4_Sûj 1j£-oj4_S 
LIijjSûJ 4__o4_j ç5 û j j Loj Lfl . Lj_j 3 û û L_S4_j_jjjj^. 4_S4_j4_j ^ £_j j V 3 j-L jj_o4_jÖ ^_j_ûj4_S (_j4__Lj Lj jjj_uij4-S 

Ljl£ 4 _uj_j_uj j j_j ^4j ^V4_j . j j j. S 4_j 4_j t.1333 4_£ 4 i i o j 4_Ş (j4_î_j ^l ^ i 4 _jj 4_uj jjjJj4_S cjjj jIjjûjLj^. 
^4_J J_J J J J 4 J 4_S (JJJJ_J_0 4_J (__3_uJ_3 J_3_3 (Jûjl4_j4_J 4_J LjLS Lj 3 3 I J4 1 3 3JJ J LuJJ LjJ4_jî) j4_S4_3 Ljl_JÛJ 

I Ajuuj û Jj4_j 4_î Lj_j_j ^jj-j-jS l_j j j j ^g-j Ij-j. 4 _j ^_j_ûj4_S ^jj 4 *i * 3 xxi I jS j4_j4_j Lj 4_j l_j 4_j . 4 \ \ i 4_jjj jj_g 3 V Lj 
L j 1_S û J 4 _û 4_j j 4__uj û j L^. ^ jS l_j j j j ^_j Ij-j. 's 4_î j_j Ij-jl Lj 4_j l_j 4_j lj_i J J J 3 LulS 4 _j l S 3 û û J j 4_uj . 4 i \ i 

jjjj-j j4_j Lujj V4-JÖ j4_j l_j LjLSû J j4_j4_j_ujûJ ^-jLjLö j_j Ljl_S Lj_uj_3 jjlj Jûjl4j4_j 4_j 4 _û4_j 4_Sj jj^. 

■ *» 3 3 3 3 Lj-uJJJ J j_i_i ^ J 4 __û_ 3 _J ^_j j j J j 4 _S 


4-S Lj_J jS û A_1_J ^-J-uJ 4_JÎ) |j ^4_S jV .LjLSûJ I JlS_3 1_J L S 3 3 4_J (BSPIQ) Öj4 j 3 Q4_j j4_!9jj_uJ J LuJJ l_jj4_JÖ 

L5T 3 ÛJJJ ^—3 J J_L_1 ^ Ş 3 1—3 >. S 3 3 J 4_S û J 1—3 4_J_J J J-3-3 4_S J û J 4j û J_3 1_J J J j J ^-S_3_3 LulS J J û -lJ l Jul 1J 4_S 4_j LulS 

J LuJ J V 4_JÖ ^_J 1_S 4 3 3 3JJ-3-J ^_î_3 4 J_û J 4 L'l 3 S . Lj 1-S û 4 ^ 3_3_3_J_uJ_J_3 I jj LuJ J LjJ 4_JÖ J 4 3 3 3 1_S I J J 4_û J 4j ^g_lj_ujS 

4_S_j j (_S_3 Aj 4_JÖ 4_j û j j_3 j L^. l_j j j j J j 4_S 4_S 4_j_j Lj û j 4_uj 4_jL j J c 4 _j û j 4 _j I Aj J jS_j_i j 1_S 4J 4 _û_j_i j_j 

4 j'l 3 Ş (. S 3 î 4_û jS J LuJJ 1-J_Î 4_JÖ 4-S 4_j jS 4_J_1 J J_J_J ^Ij J J_û 4_J JJ . J-J-J. 3 4_j 1 LLo ^__3J^. J j J 4.S Lj_J jS_3 û J Lû Lj 
^_j Lj û J 4_uJ Sj j J 4_J ^_J_uJ_J JJJ JjJ û J 4_J “ Lj 1_S û J (_J_uJ J J J J—3 (_gA Al£ 1 Aj 1 £ 'i La 4_a t(J ^V4_3 LjLjûjV 
^g-j 4 j S j j ^L 1_S 4 _j_j_j j j_ij 4_! 4_S 4 S V’i4_j Lj j_j4_SûJ 4 _û_Lj >-Sûj Ljl_S ^L j j_j j-Slu^ . 4_j4_jÎ) Lj4_j_jl_j jjj 

. û J IjS 3 î ^-J-uJ J_3 J L^. I Aj J J J J 4-S 

J-J 1 3 j’l 3 3 1—3 j4-S 4 3 3 3JJ-3-3 j4_S4_J J_j4_S_3 JJJ Jj4_S (J û J L^. J 4_uJ J jAjlj_94_3 j4_!9jj_uJ ^_uJ L J_J_3 I J_3 L 4 û 3 3 
JjjJL jjj ^J-S 4-JL-l J j_l_3 4_J J j_L j4_ S 4 S 3 ûjL^.L ^LludS ^_JÛJ_3J . J_l_j_Lg_3 jl_S4_J ^LiudS ^_J û J_J J 4j I J 
^_jjj_ij j4_S4_j Lj4L L4 -j 4_j_uj_j jj_i jjjjJL jjj ^-S 4 __lj j j_ij jjJ- 3 j_j4_jÖ l S Vi Lj4L 4_j4LIj 4J . Lj I Aj jj 
JJ jjS I jj-uJ ^g-SjJ ^ 3 (jj û J_LJ 4J ^LiujS ^g-J û j_3 J 4_S__J JJ^. 4 L*3 3 3 4L J Lj I û ^g-uJ J jj ^JJ-L-liuudS ^-J û j-J J 

. Lj_ljL_l_& L jLS 4__J 4_J I ,~3 3 3 û 4_j_J I jS ^g__3 J j-3-3 3 I J û J_1 L J 4-9 J-3 J 4-J 4_S L û û û L 


4 J û J 4 *3 3 î J S. 3 î j_3 ^4_j_j|jS ^g_Jjj_LJ 4^g_JjLjS ^g_3_uJ 4_J 4__û j_J jL_3jS I Aû ÖJ I JJ^. ^g_uj4_j 4 J 4__û_J_l 
(_ 3 xli J J_uJ J^jgjj-uJ j_J 4 3 3 3J j_3— 3 ^4_J jSj4_J Lj_J jL_JJÎ) L J iS 4__J lAjjjJj4_S ^g_jl_Sûjj4S ÛJÛJ-J-3 (JJjiS I J-J-uJ 
4_j j4_SûJ ûj4L_jj4_S_3 ûj I j J j_j I Aj 1_S 4j ûj_l_i j4_S4_j ^V4_j .LljJ jl_S4_j I A_lj_3 jS_uj j jS_j L (Jjûj-lj 4j 
— JJ_3_Î_3_3 (_S4_J (-Sûj t j J_LjJ_J 4 J 9 û J k S 3 LL j4_SûjL4L9 JÛjIAj4_J 4_J 4_Sj J J. 3 jjj jjj (_S_J__3_J J_uJ 

^ 4_j_J I jS ^_J J j_L_J L* 3 3 3 û û L 4_J û J_3_uJ_û 4_J ^S-JJ^. J J 4j ( J J J L J 4_J 4_j_J J L S 3 J— 3 4 û 3*3 3 LuJ ^g-JJJ î 3JJT J J_1_L J_3 
^V4_J 4 3 3 3 J L-J J3 J S L 3 S ^g_û4_j_j|jS ,UJ Ij 4L ^g_S 4_J_3 J j_LJ 4 û 3 3 1 3 Jl 3 Aj 4-J^. J 4_JÎ) . Lj_3 J_J_Lg_3 J 1_S4_J 

. Ûjj-J ^_i_û4_j_j IjS ^S-jj I 4jjj UJJ 4j4S ûj L^.j4__uj U-i- 3 1 J û 4 
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û 3 J *** 4_j ^4_S jL? - ^ LLLlS ^_jûjJj jA-S4_J ^4_j_jljfi ^_jjj_ilj l_j_jAJj 4 _oj_j ^ l j 4_j j-Sûj 

A_J J û J 1 J J j_J ûjA j 1 IjAAJ J_3 1_J J jj4_J Lû_J j4_S4_J ^L?4_J C J_J_uJ Lj_J I J ^_î ^_3 LuJJ 1_U4__Û ^-Jjj-LJ Lj ” ^_j_j 1_S 
^ ^-J_3 1 jS JJ J_3_3 J jJuolS ^_J û J-J J J û J 1_J J ÛJ A_J l IjuJ J 4_J J J_û 4_JÖ Lj_J_J û J J_J 4_S_3_3_3 (J J J -û J 4_S (J 1_J û J 4 __uJ 

3 3 Ai.3 3 A S 3 3 4_J J LûJ_uJ_3 J_3_3 4__û_3_3 i4__ûA_J ^_J J jS J 1_S (JJ Ij-JL juJ 4_J J_3_uJ_3 4_S_J_J JJ . J_j4_S_J J l_jj4_S_3_3 J_3_3 1 J_J ö J 

Lj 1-S ^_j j j_j_Î j j_î 4_J j-lj ^ -3 U < ^- 9 ^-J i j j-jJ j jJ . ö j 4 _j_l^_j_j û J Lj 1_S j 1 j 4_s c j J j S jud 3 S 4_S 4_j 4_i uj_j 3j_3 j 4_j 

JJ 4_J J J J . J J 1 3 1 3 3 * 3 4_J ^_S_J J_J_Û L_S û J û J 4_S_J J J J J J 4^ J J 4_J J J J 4_J J-J-J • J l J al 3J 4_J_J J_j_Lg_3 jjS û J 
JL û j 4_S û j 4_j j j j j4_uj 4_J t_S_ 3 _jj_j j L 3 3 3 j4_S4_j . 4 * 3 \4_j ^_S4_j lj4_s 1 ll_lj1jjjJ j j J 4_î ^4_S jV 4 _SûJ_3_û 
Lj_JjS_J jjj-î 4_Sûj-J_û Jj4_jjjj j4_S4_J ^V4-J . lLljJ JJ^. û J Lj-uJ Ij ^_S_3_j4_jL. j4_uj4_Î Lj 1 J \ 3 jjj J ^__3_J_JÛJ_LJ 
4 _j 4_S4_jjj Ljl_S j4_j c LIlj j 4_S_j_1j LjJ jjs) Lj_jjj_j_ 3 û 4 1 j4_S4_jjj_û_j 4_î l_Sûj ^_1j jLJ t_ijAj4_jÖ jLj 


ljJ j_jl ö J 


i-JLJJ I J J_Îl 



£j_uJ ^_S4_j1j4_S 4_J 4_S_J JJ^. L 3 3 3 0 4 jjj_î JJ-J^. 4 J 1 3 î 3 3 JJ_U 4_S j-j4. S 3 3 3 4_j LuJ 1_3 jjj I J 4_J 4_j J J_û_J ^4_î 
4 û 3 3 4_S 4_j J JjJ J jJ ^-J-J-L-LJ JJ (Jûj4_j (JjJÖ 4_J . J 3 3J 3 3 3 J_3_J 1 J_3 b J 4 û 3 3 4_S L1 3 3 3 û J jjj_î 1 J_J_3 1 J J J J 

4 _J LJl_S ^-jjjjJjjJ jj 1 _j^j 4 _j 4 _j LLu-A 4 _jj_j cjLûjjk j 4 _S û LjLS” Ij 4 _i jûjûjûJ 4 _j 3 ^ 3 j_j_j_jljjl_j 
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ûjûjûû 4 ’i i I j_luj 4_j û_9_lj ^)4_ii4_j Lj^Lj Lj4Jj J1ljj^ûA_ij Jj_ujA_jö 4_5Î 4>j Lj jlö ^^4 -j . ûj_iujjjl9 IajjjJj4_j 

. (j 4U_j (jj-J 4 _jjj I j jjjj i j 4_j j j_j ö j j 4 _j 4_j | j 4_9 4_J <_£ û j 4_j j_j 


j Lj^. 1_j l_^ 4_j 4_J j j j_j_û“ j j-^-J Lo : lj 1 J (j 1 j . LIlj j-^-j Lj b j 4_£ 1 j 4__9 j Lj (j 4 jjk. 4_J LIlj J 4_£ 4_j j j_j j j j^ 

4_jjj^_j 4_Sûjj_o 4J Ljj_j4_jÖ ^jLjIjj ^jûj4_jjj Lj4_j Lj4_j ; ^_j (Jjjj 4J9 lj4_Sûjj_o <_£j4_j ijjj 4_J Ljjj 1 j£ 
l£J Lj 4 (J L^ 4_jj 1 j j j 4 1 J j 4__o J j j ^_j 1 juI 3 ^ 4_j 4_^ û jj-û ^__lJ j jJ û i ) 1 jj û J 4_S 4J j j j_j_û j j£_j Lû 4 û j û j û J 
^jljj4__û ^jU ^_uj 4_J l S ijjj 4 Jd i û 4jS 1 Aj \4_j I j4__9 4J l_^4_j4_jj Lj ^j4_jJjik. ^.j 1 j j j J 4 _jjj_ûj jj .LJL^j 

^V4-j .(3.14- ^ ^ ijj 4_j 4_j 1 j LjjjSûJ TT (jlj (JöjLûj ^_jûj4_^ 1 a_l_lj_uj 1j4J ) ûjjLjj (j4_^ûj jj ^.jIjjjJ 
cJjl£j jj J 4_j 4 û j 1 J iS^S ^J l£ 4_jj j ^JLÎ jj9 ^jj j û J 4_£ 4_j lj j Lj j 4J c ^ 4 _j 4_S 4_J j j j_u j 4_j 4_j 

. Ljjjj û J 4_S 4_jJ jl9 6 j û j û 4 4J 4_S 4_j 4_j iS j 4_j j 4 _uj 4J l_^ 4_j 4_S 4_j j j_jjlj ^_j L^ Ljj 4_j û Jjj 


4_S4_jjl_j j4_uj4_J 4_^4Jjjjj_o 


*SSJ 


j4 Sc 


(jjjlö jjj 4_S4_jJ j_j j4_j4_j 


Ajjj_uj 1 j 4_J ^V4 _j 


- 4_j_j_o 1 j jjj 4 _ûjj 4_S 4_j j j j j 4_j ^_j j jjJ j jJ JJ 4 __û 4_j û jj_uj j 1_JÖ . 4_S û jj J 4_j 4_J ûjjj 4j Lk Lj j j^ 

^JîIjjj jLj 6 C5T 3 û J I -L 3 3 ^LîIjjS clj4_9 ^JUl j j 4 jIjjj (jljj4_û ^jûj4_jjjjjjjS (jU ûj4_jjjjjjjJ 
^j 4_JJJ_LJJJ^ jl_J U ^ J ^Lj J Jj Jj J 4 LjlS ^-JJJjJjjJ . JJ J JJ_LJ 1 aJjjJj4S J Lj 4_J jjjjSûJ J 1_JJ iS û JJ- uJ 

. Jjj j£j jj Lj ûj 1 j_Luj ^ 4 _j j 4 jÎ) jjjj^ûJ 



4£ (_jû j4j JA 4_1jûû 


j^jjjjaûû CjI£ ûjj j ûûûLq ;Ujl£_lj 4 i 
CIÛJ (jl^Ajjl j<3 AjjIjjj^ Aj Ja5oj ûjIS (JjjjA 


-j)£-j 1 ajuJ 1—1 Aûj ■ (JJJ AjAjj ^ 1 ^ jû-j-j ' ■ ■■ a ■, ^_j4_jLj jj Ajd j ■ ' \C. S j l_j A-j l_j .Jj l_j (i4-J (J_ljj 4-j_lj (_j 1 j 4 
. (_jj4-^j jjl_S jlj4_s ^_j l_j 1 j jl Lj_jl 4_j (J_lj1jj4A 6jIjV j 4 jAjlA j 4_jûj4j1aj 1 4_) j 1 5d . . lj_j ^ lAjj 


jIjAjLjJ ^Ajjj jjjJA— sj) j Lj Û j 4-j j j_lj j jj j j 1 jg 5 A-jjj tjjljjAjj Aj4 5 ' ■ jj L^ j Ij4_s lj_lA 4_j ^jf^Lj 
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L . lS J j Li ri (j Lo 4— & 4_j 4 4 S 3 \ jS (jl_jûj4_uj j-j 4_1 jj_j_]4_S_j_i ^4_j . 4_j 1 _j_jjj_j_Î4_S_j_i 4_1 

j l g J "S. ^-C- I J 4_£ ^_J 4_J Lj 4_J L_SJj I J jjj Lj 1-S ^_1 J j£jl_LJ_uJ û J ^_J 4_J Lj . 4_J 1_S ^_1 J jSj_llluJ û J VLj 1 4 VLi 
jj 4-S l_S_j Aj 4 ^ 4_!l_iS_o j_o 4 ö j û J jS û J j 1 g -jl ^_j j j 4_j 4_] j Lj j_lj lSJ 4_jL I .‘iS 3 ^ û J j 4_uj 4_J . 4 3 3 j. û û 


? LIlj jj l_j û j 4 1 n iS ûj I JJ-Î 4_J j Lj 


û (J 4f J 


) Lj )4_uJ 


4_j_jj4_S_uj4_1 jûj4_j1.Aj ^_j j û j (jjjûJ <-_S4_j L1 l_lj1j_3ûJ lS_j_uj4_S û j 4_j ö j 1 j£_j_9 Lj l-S_i1iS 1 j_j 4_j 4__o4_j 
1 Aj_ij_uj 1 j 4_J c 1 jii j 4 _uj û j L j^. ûj4_j LjlûûJjj ^.j^. ^-Jjûj C5 -1 iLSûjIj_j_Î 4_J 4.S (jûj4_j (j 4 ui 3 S .ûjûjI^jjL 
^__1_3 J j_Û 4_J 4_S J l J. jud LJ 4_JJ J lj jILj. 3 l£ . ÛJJ jS ^-S-3 J 4—3 J J J jS_Î4_J 4_J_3_3 Lll \ 4 _j 3 ^_S_lj4_lJJJ J 1 g -JL 
4 _jjj_û_3 j_j) l_S_j-uj4_S u_3_j_j û -j l11lj_j4_& ^_S 4_j Lj û j 4 _uj 4_j4_£_jj j4_j j4_S4_j . l iia . û û j 4_9 û 4_j 4_o 4 _Lj (j4_S_jj 
GLS J_3 l_J_ul_3_3 1_3 ^_J ö J-3 J JJJ-LJ ^4_j^j4_uJ Al4_J^.j4-JÎ) . <__J_J_J_LuJJ^. j4_S4_J j4_uj4_J (_£ 4_S> û J 4_9 û Al 4_Û 4_klj ( 1 J jjL. 
c4_jljjJ ^4_J 4 \ \ 14 S 3 3 L_S_3 Aj4-JÖ ^jSJ^JÖ J LjLS"Ij4_9 ^_jLu1_J_Jj 1_1 J-JJ 4_J £j_J_uJJ^_S4_J ûj4_S_l_J jLj1j4_9 j 
jûj4_j 4_jl_j_û4_jfc JjjLLj 4_j4_jÎ) ^_j Lj jS jl_j 4 _j4_jö <jLjûj4_uj 4_Sl jj^. Ij4_9 4_J ûjIjLjj^. Ll 1_S 1 11 L’i 1 & ^V4_j 

^_JJJ_3_3 4_J ^4_J_J I jS ^_JJJ_3_3 ^_J [S 4_J_J j 4_S_3 J 1_£ L S 3 Al4_jft 4 _û_ 3_3 L_S_J_J l_S j 1_JL 4_û 4_JÊ 4_J . <_J_JJ^. û J Ûj4_jl_3_3 

4 S 3 3 JA ^ S 3 J I 4 J J J 4.S jj I Aj J J J Lli 3 3 I J_J û û I J 4-9 (_£ û J 4_j l J. 3J I Aj J_3 4_J Lj^. 4_J i J_J 4_S û J J Lj J ^_J û J_3 J 

. cllj L£_j jLlliûj Ij4_9 cjjl ^_1 1_S4_j_j Ijjj 4 <-Sûj Lj 1_£ jû j4_j j_j 

^_JJJ_3_J J ^ illujj ^__3 û J-J J 6JJJ L-£ J J J. 3 <_J_uJ_3 J_3_3 (JÛjIaI^-J 4_J JJJ Jj4_S lSjjL 5 I Aljj Jj4_A (j1_JÛj4_uJ 4_J 

Cj\S j_j ^_j I j j j J J-Luj j Ij4_9 j_j ^_j I j j j J j I jj^. Ijûj_lJ” ûjj_j4_jî) j Lj_uj4_jj IjÖ ^_j Ij ûj-J 1_ûj4_9 ^4_11jI jS 

4__û 3 3 ja4_SûJ jjjJj4_a ^jLjûj4_uj j4_uj4_J 4_uj^ l_£_j_ 3 iS ^_j4_j4_SûJ 4_j Lj I j j4_j 4_û4_j . ûjj_j4_jÎ) ^_jjj_j 

(_£ 1_J û J 4_uJ J_J 4 1 \ 3 J 4_S û û ÛJ I J J J-J J jj <_S_ljLS j 1 j jj LJ 4_J_J J Ij .J_J_3ÛJÛJ ^_J J 1 >Lj_ 9 J j_9 ^_S_lj4_jLj 4_J 
j I j 4_i j û j Lj j û û jLû 4_S 4_j_j Luj Lj Lj Aj Lj 4_S j-j_j_j j j 4 _j_j û j 4_j L \ \ \ û J 4_j j_j ! û j j_j 4_j ^_j j j_j l11 1_S c j j j J j 4_S 
l5^i ^ V 4_j 4_j 4 _û_j_3 ^_j 1_S 4_1jj_ûj 4_j j û j û j û J 4_1 4 __û 4_j . l j 3*j.i l_l j J j 4 j 4^ j Lj û j 4_uj 4_J l_S_j j_j j j j jj Al£ 

L S 3 3 Lû_J Lû J J-l- 3 (_£ ^ J û J û J 4_J 


? J j S t 3-3 ^_j_ujûJ (j4_S tLlLS (j4_j UJJJ 4_S4 _j_î Ijjj 4 j I jj^. j4_JÖ Ia1jjJj4_S jLjûj4__uj 4_J j4_S4_j 

L^j4_jûJ cûjj_j4_û I j 4_9 c5_P ^-1 LS 4_j_uj I j L j <-Söj LlLS i LlHl û J I J c S^3 (_g4 11111 j4 S Vl j4_j I AjljlII 

j Lû-j 1 g _ j I j4_l9 4_S çj ö j j Lo jl_û4_jÖ4_j t4_j4_jî) (jl_Jûj4_uj LlLS (Jûj4_j 4ûj4_j1_S_j ^jj_L (JjS4_î 4_S4_J4 j j-S 

^—jLS^—Li I Ajj4_1 i û JJJ I J jjj-ujI—j (j j 4_uj_û 4_j^. l-Sûj (_jLjûj4_uj ^_j_j I J (jlj . ûj û JjS_ljS4_J 

4_j j 1 _j ^_j LS 4 Lj j j jS Lj j û j 4_j S4_j j4_S4_j . jj_jSûj lilS ^_Jjj (Latitude) ^_jLj_9IjSjj^. 

^g-Sj 1 LL 4J jjjJj 4_S . jjûJ jjjJj4_S (J6jLj 4L9 (jj <3 a! l ui J— 3 ( Jj j!1 j j V) ^_j 1 — 3-9 1 jSjAi. ^ — î 1_j C(jl_SûjjS4_j 

4_j I j 4 4_j | j j_j ^_j IS 4_J LL j j_û 4aê <_S û j û j 4__uj_û 4_j^. ^ 4_j ^ V 4_j L1 1_S û Aj_j L1i_uj û J û j û j j j-uj Lj (j j 4__uj_û 4_j^. 

. 4_j_j_j ^ /l^ll S j 1 1 "y 

4_S_3 JJ^. . i 3 3 J. û J J û û Ll Lû— 3—3 ^ S 3 J l_J_uJ J_3 4 û J I Aj J J J ^-J^. (J J 3 ^ J 4-S ^_J Ji jS_3_l_3_uJ û J (JxlJ.J (J û J 4_J (J J L_3_uJ J-J 

4 '3 L'i 4 _jl LlLS jIj4_9 I J4_j4_1_jj ^4_J . ûjj_34_1 ^_jjj_j Ijjjj-ujLj (j j 4_uj_û 4_j^. (_jj j j_uj Lj 4_J >. S 3*3 *.>.) j.& 

. 4__j I j j_i ^_j IS 4_j_j j_uj j j_û 4_jê <_S û j û j j_j 4_jö j j j_uj Lj (j j 4 _uj-û 4_j^. 4_J (j 4_j Lj Luj Lj j 4_j - û j j_j 4_j (j 1 __iS_i j j_j_uj 
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(jj 1 _j_ujj_î 4_S ö J j aS-lj I , ,, i \ aIIujS ^u û j-J j (j 4_S A_J ^ 4_!1j I jS ^u j juu Afl n i S u 1_S 4 û j-J ui j Lo A_j 
j l_S û j j j-J_û (j lu 4u lu 4 4JLj 1 J juu ^ 4u ? 4_j Lj Lû-j_j û j 1 Ju j j j ^ -J. a, (J J J û j 4_S ^u 4 jSuuu_u û J juuu (_£ ^ 3 4— 3 

No Boundary ^^ujjû-u-^^u ^_^j 4 _û l^jujSû^ ^uu ^lh qLSûjjj 3 uj j ûjIjûJ^ 4 j 4 ujjj liu-jûj 

.(Condition 

4 ui \ o 4 uö ûn û J j j j J j 4_S j jj 1 j j Lj j û j Lj û j 4»Jj j_luj_j j 4_j 4 _j jj 4 S j j j 4 1 J j j *jjj ^u lS 4_j 4_uj 4_1 
j j j J j 4__i j j_j 1 j j Lj j û j Lj l_SJ 4»jL . j juLj j j J 4 4-j û j 1 j£u_uj j j J j jj^. ^u 4_j Lj 4_J j Lj jjL Lj L1l-lj j j_j 4uî) 
<_Sûj Cj 1 _S 4 _S (j4-j4 1 3*q4_UL j4_j .4_j4_û 1 J j_L ju_Lj jûj4_j j_j LIjSûJjûj jluS_Î 4 _S 4_o4_J j4_j4_jö jLjûj4__uj 
^u jS ^u 4 _o 4 _j 4 _J j_j jS 4 ’i \ û j 4__o4_j . jjlSû 4 jjj 4 S i’i j_j ^£ju ^ £ul 9 î î Ljj4_jJ4_j Lj 1 _Sû 4 jLLsûj Ij4-9 

S-j-i jj_o û J 4_S jj Lj j 4 _j 4 in i J û j 4_j ^ V 4u . 4 _j 4__& ^Suuu-u û J j j j J j 4_S j û j 4_j . <_lj Lj û J V j j j J j 4-u 


£5 Aj 4_jö j jJÊ 4_j Lj_j i j j_j j Jlj V j_2l 4_j 


J-J J_J_J lS 4_J û J J-J L 1 xxl j 1 J ^U iS LuJ 1_J ^UU 4_J JJ_J_3 J J J J 4_S 

. û j 4_j 1 j j 4 _j 


(j û j 4_j j jS jS (j jJÎ5 4_j Lj_uj j j J j j j jj_Lj ö 4 Lj 1 1 o 4_j_j 1 jS ^Su j 1 4 j j j j J j 4 j 4 u (j Lj û j 4_uj j 4_S 4_j 

(jjjJj4_S jj_o4__& j_j ^4uul jS ^ujjuu ^g-j 1 1 1 &) j 1 -S ^Lj . jj_j jS_j 4_jjj_uj û j 4_j LoLlj 4_9 ^u 1_S4 _lj ûjjj_lo ûjljjjj 
IjloûjIj.^. ^_u4u 4.J .4_jl_j4_j j ^uu4u jjj ^Suu-u û j 4Û 1_S û JLj_ 9 l_j (j4_ûu_uj_luj j4_1 4_S_j_uj4_j (j j_L j4_j_j_j 4_S 
^Jju4_u l_Sûj j_j jj_3 j IjÎ) û J I J j j J j j J 4_j t_S4_j4_jj Luj jûj4_j l_S_ljLS jl_S4_i_jjl_o 4_S_Îj_j4Jj jj-^. jL_û_j_j_lj 
i— S 4_j 4_S_1 j_j 4_j 4_S Lj_j ju ö J ö j Iulj 4_uj û j û j 4_J 4_o 4__j 1 J_lj 1 L’i 3j j LûLlj 4_9 . j û J û 4 ^ 1 3 4_j j j ju^. 1 JiS 4_j 4_j j l_j 

^u lu jS ^_î LL jûj4_j ûj (A) jLjûj4_uj ^J L_L 4_î l_S 4_j 4_SJ j_j 4Û <_S_ljLS . 4_j__lj jjjj-j-o <_S4_j I_j_j4j3 4_j 
jjjjljjûJ 4_j4_û ^u l_j jSj 3 (j 4 S j j j jLûûjjLû jSJ4u jjljjLj 1 J4 S j jj l_S4_j 4_j 1_j_j4_j j j j ö J (B) 
4_S 4_SJ j_j 4_j I Ju 1_SS 4 u 4_J 4_Su jl^. 4_j_u j 4_ju_ö 1 j j_u j 4_uj ^Suu-u j j jj^. I JiS 4u 4u 4u ju . j 4u 4uu juuu 
. <u l£u I Lu jjL j4u 4J jjju. I a£4u4u j <uuu j4uuu ûj4_£ûjj J jj J j4_û 4J <uuû I ju ö 4 


(jj I jSu j lu 4 ^g-SuJ L_L j 4_û 


^u 4 jSu L_a 1 ju <_j_J û 4 j l o 3j j l o ‘1 3 4_9 (j 4 j lu. o c S 1 1 4_j (j 4j ju. ju 
ju ö j Lu û j 4_u ^J LL 4J 4_S 4_SJ ju 4_j ^u 1_S 4 Jl_lS_o j_o û j j ju_o j j_o 4_û 4u ö j 4u j 1 Jiu 3 juu 4_ouu j j ju_uuu 


(Jj4u4u 1 ^u 4jSu L_a 3 ju j l o ‘3 3 4—9 ^ulSû^juu-o 4j juljuû4 l_SJ4__L . ju juu jLu.j4u 4J ^u lu j^ ^J LL 
jl_S4u jjj4j4u jjIj4Û ju 4_o4u 4_ouu j4u4u . jjuujûj <_SJ4_S (JJj4j4u ^u 1_S ö j 4 _j 4 j£u_ 9 lu ^_o4uul jS 
(jj4Sjuu 4-S û j 4Ju 4_S û 4 jJ^ jl_Sûjjju_û jj_û4_û 4_ouu j <uuul_j ^Jîjju (A) ^JLL <ul_Sj4u j 3 ‘ 3 j g 3 

. ö j 4_j û j I j£u_ 9 lu 4_S j ju 4 _jö (j û j I jul ixi j 4u I 4lj j j 4 j 4u 4J juu 1 j ju-uuu ^u^. j 4_o 
4_S ulSuuu »u-ujû4 j 1_S 4 Jl_lS_o j_û 4uuj jj_û4_& 4u jû.4ujû. <uuuljuû4 jjj4j4u c 1 44 3 3 3 1 jjuu ^4j 
4_jl_jjj4j4u j4j l S 3 4j4_& j4u4u_u j4u lu . ûjöju ^u l_S4_jjj Jj4u 4u Ûj4_juju_u4u ö 4 (jluuujujjj 
4_S4uuj I j luu. . (jju j I j luu. 4_ouu ^ujj4j4u 4j jjj (jlu4_jujjj ^Sf4u (j4_ouu (j4_S4_jjj 4 j4u (jûjuujLö 
j lu <uuu 4 j_o Iul_3uu 4_S 4J ^uu I j 4u (Elvis) 4_S (jûj4u l_Sûj c4uuu 1 4j 1_S4 uuj 1_Sû 4jj 4J Iuu4_j 4u 
■Ûj'j 1 3 1 4*3 J’ijj-u ^uSLulu (j4_jj4_Sjû4 4J jlj4u jSJ4u . Luuu j 4 j I 4 jû. ^ulu.j4u ^uuuju-u a Ij u 

4J l_Su 4Û4_& ■ 4j 4j 1 j 1 3 ^u lu ju_9 (jLulu jjj ^ S J î 4_o jS 4u 4u4_& ^ujju jjj4j4u jjj 1 4 3 3 “3 u 1 j4J 

^uu j j 4 j 4u 4j-9 S (jjl_j j luSu 4Û4_& j j4_Sû4 l! 3 ujj 4 Ûjj4u ^-Su j I j 4u lu 4u lu ^4j <_SJ4uL 
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c5öj4_jjjSjS jj_j 4_j 1 a'n 4-S ^g_j_jjjj û J l 5^H çy ' j)J **■) 4_o4_j 


. \;/u j 1 j 4J ^Sf<u (Multiverse) 

. J iS ÛJ 1 J LjJ^. û J JJ-i-û 


^g-j i 3 aJ j_jjj^_3 l Si. ijj-j (EddingtonJjj-^Lj^Lj ^^Ji^Tfn 3 4_jjji_j i_j 44 _j4Jljj ^4_j ^_j i J i 3 S jj 

A a n <_j 4_S 4_j j j_o_j 4 4_j!j 4_S4_jj_ll_j l^J^Ljjjj ^g— ) 1 Ju S i_Sûj ^g— 3 1 J*i S 4_S ûj4_!lj4_£_3 j-xj Ij c5^_9^— 3 

jjj . 4_j û j û j V J-S 4j ^_l4_& ^gJLLj ^g-jjj j 3 xxi j j J l_S û j UJJ'Lj^”^ 4 _j_j 1 j^ ^g_j j j_lj_jjj j j J 4_1 

Jli_uJ J J J 4.S 4_j lS 4-S J J J. 3 4_j J J J J 4-S c5U ^ 4-J l * J L-3 4_0 4_J . û J 4 j A û J l_LJ û J Lj J J J J J_J û J Lll-uJ j j J J j j ^gJLLj 
CJJ û JLJ l jul LJ J 1 J 4_J . 4_J_3 J^_uJ J J^_3 Lo J Lj_J l£ û J 1—3 4_j 4_£_J JJ^. û J 4 j 3 JJ û û J_3 ^g-SLîJ L^. J J J jjl S û û J J-J û J 
4_j û j 1 Aj 4_j j4_j jlj4_j 4 _£_jjj^. j_j_i 3 ^4_jLj j4_j_jj^. ^^4_j . j_j l_£4_j_i£_oj_o 4 _!L_lj Ljj4_jj4_j 4_jjjjj4_S 
Aj4_o_ujjJÎ) ^g_j Lj j 3 LjLS-j ^ cj4_S_j 4_Ûj4_j j 1_Sûj_lj-uj4_j j j 1_Sûj_lj_uj4_j4_J4_oj^ Lj û j 4_j_j_j_o Lj 

j l S juI S 3 3 4_J j jj û J û j j LIluj. )j_lj U ^J ^ “ L - 3 ^L- 3 4_j j 1_S 4 -Sjj 3 4 Q 1 3 4_J l_S_j Aj 4 _jê ^ V 4_j . j_j_i_0_j ^ 4_jî) j 4_j 

j_l_3 ^1 jÛ4j 4_J Cj4_SûJ J J J_3 J 1_J J 4_J JJJ L_S4_3ÛJ_3J 4_J jLulS 4_3 JÛ4Û4 ÛJ_3jJ jlj4_J . J_JÛJ JJJ J4_J 

j4_SûJ LluJÛJ L_S_3_jl_S 4_j 1_S 4_j J J J J 4.S J û J-3-uJ J L_SÖ 4_o4_J . 4_j 4_JÎ) J l_û_3_j_3__3_3_J jl_jlj_3 4_o_J_J 4-^ j4_^ÛJ Lj_ujjjJ 
jL_j 4_! j 1_S 4_j j j j j 4 _a j_j ^g_S4_jl_jlj 4_j j Lj t ^g_j 4 _û1j_o 4_jö ^g_jjj_jjl_jj 4_J jjj ^g_S4_jûj_)j 4_j jLulS 4 _j 

. j 1 Aj Lujj LjJ4_jÎ) ^ S j -Lj J 



4J Jjj jjj ^g-jjjJj^-S ^g-jjj jÛLujjj J ^_j LLj .3 û û ^-xo^Llj IjS ^g_!94_îj_o [ ^^-ajjj Jj4^ ûj-fl 

j Luj j l_3_! 4_jê 4_a_jj 4_j ûj4_j ^jIjJ t(jlj_)4_]9 ^g— ÎLL 4_j j4_aûJ 4_jl_o4_î l S 3 Aj4_jj) 4ûj4_j^_j_iîi 
^Sjaj J 4J 1 A_l_j Lj jS 4J J JJAÛJ ^JJ_9 J LSûj_L_3_uj4_J 4_Î4_OJ-S J J LSûJ_3_3_uj4_J J J_3_j1lSû4 

. jjj û J û jJ j_j 1 J 4_o_j_j c 5 4_* i j j j j 4 _a l_S û j 3X20 


w 




i .4 jS 4_J . l_S 4_j_j j jj^. ^_jjIj4L 4_j ûj A-j L_oj LjJ4-JÖ i £ J -& 4_j i (j l L S 4 jS_j Lû_uj 1_j l_Sûj 

(J_lJ_lJJJ (jjj-Jj4_J I t 4 _j 4-JÖ ^_JJJ_J ^_Jjlj4_J 4_J L_S 4_J_3 J JJ^. J I—LjJ (JJJJ-J-Û l 5 Aj Lj_j 4_13 1 JLJ lS û J JJ_J_Û 

(JJ _jS 4-J û 4 1 J Lj J 4_J 4-JÎ) J 1__3_3 J J_3 J J 4_S 4_J jS_J J Lj L S 1JJ-J J_3 ^_J L£ û J J J_3 _û 4-J J J J ^ V 4_J 4 4_J 4-JÎ) J J 4_S 4_J 


4_S Lj LS ö 4 L_S4_J_JJJ_^. Lj J J 1 J_3_uJ 4_j jjjJj4_S j1_JÛj4_uJ 


j Luj j LjJ 4_jö . û j j 4 _j ^-S_ij 4_S 4_j 


J Lj û J 4 _uJ 4_J 4__3 _jS _3 J LL ^ 4_J . Lll-J J_l_3_3 ö J (CMBR) ^g-j ûj 4 -Ş jALu 4 _J j 4 _j_ 3 j 1_S_3 1 j jS j 4 __j ûj 4 Lj ûj 1 j-j_uj 4 _j 

? ^ J 'N , J_J . 4_û_3_3 J_3 4_jJ 1_J^_uJ JjL. ^ J 1 AJ J J J J 4_S 

^ V4_j . ûj4_L_jjS_j 1 3 Lli 4-S ûj-j-uj 4_J ^_jjj4_j^. lLLjj4L4Li jL l S Vi lS 4-Lji_j Homogeneity ^_iS4_jLjj_^. 
4-S_3_j jS jjj jjj4j 4_S l— j û j 4-_uj ^ jS 3 j LL . û j 4_Sj l j_i_3 ^_S_j_ 3 j j j j 4_S uniform jjj^_S4_j ^_S_j_ijjjj4_S 

4lLij_3 jLLjj jL ^LLS^LLjLI 4_L j L_j4_S4_j_jjj^. ‘^“fr^jtL l_SjAj4_jÖ jûj^L 4_j lLij_3ÛJ 4_SL jj^. 

. (j 4_S û j 4_i j j ö 4 j 4_S 4j J j j 1 j 4_j 4_j l!L_3_3 ö 4 j_j_uj 1 J)J & c5 1 1 Lo S jjj 4_S û j_i jj^. 4_^.j LL ^_j J j S L’i iS 
lLi_J_ 3 û 4 1 Jl_L_3 LL jS 4_L 4_-û 4_J t L 3 iLl 3 S û 4 I J ^_5 jLlS 4_J V J-3 (J LS û J J Lû 1 JJ ■& 4_J J J J S L’i 3 S (J J_J_& LjÊ ö j j 4_JÖ 


. ^JÛ J I Aj4_J 4 û 3 3 ^j-JJJJ J_3 JJ jS 3 l4_JÎ) J ÛJ_3_3 -uj 4_J J ÛJ l_uj4_JÎ) J ÛJ_3_3 _uj4_J 4_L4-U ^_J J J_3_3-uJ J J J J_& 4_J 

j-j 4_j_i LL ö j 4 _uj ^g-S 4_j 4 L’) 4_L 4_û4_j . j4_S_i jLû_ujLj ^_jL j_i 4 _L j jS_i Lû j 4 L’i 4 L jju 4 _uj ^_j Jj j 4_j LL-ui i j 

3-0 4_L-J 1 jS J J 1 4 J J J J 1_J j -1 ÛJ-J J J J 4_J ^_û 1 3 4_J j 4_J 4 __û_ 3_3 . j-'-'J û 4 J J J J J 4_i ^ S 3 J jliS 1 J-i-uJ J_9-û 4_JÖ 

J 1 J 4_J JJ 1_J I J JjL. 1 3 iL-uJ I J 4L L 3 3 1 3 L 3 3 3 1 J_3 ö ö L* 3 3, 3 J 1 J J ö J 1—3 L S 3 S 4_J J 4_S 4-J . J_J_3 J J J J 4_S J 1_L û J 4_uJ 

. LLLSû 4 


. jpTtvfS \ v- r % . <£ . > 3 :* • 

^ i. , i • • ^yi ^ _ • ■« 'îîrf 

/»r >•.. * ££.•&*..-. • wiK' ‘V -S ' ■:'*>&* 

- . ’ : 

?\v* *'&»/ t* V* 1 %%•.** i 

’W te'JKa-'t'K ■{•'-»'/ K J ' i. : • , r*‘**rf 

V V>», ' J ’T.'> • 4 . i- r V - ;J -ftf 

r \ 5 u* < a , _ ^ -r,. _ ,- j / 




V» i Ni/4 " ■ 

***** L V ' v > 


c * 


^LLuo 4L JLo lLj4_j^. ^LjIj 4_j ûjû (WMAP) L4—>V 4j 4-J jLo-ujLi j4_1_j t Lj_j4_A)JjS_) l_o jAjjIjSSLj 
13.7 4j - û j 1 j 4 j '•■*'' j j 1 j 1. ) ^.S ) ûj 4_j — I J û 4 ^.J I j Loj4_S j4_J_3 ^_j_û jL jjj4_j . û j I jS l uqjj 4 1 4 20 1 0 

t(j4_Sû4 l_S4_j_i_oj4_S j4_Lj j_j ûjLoL) j!_S4_Sjûj ^_) 1_S4Ljj^,jJ L^. . 4j4jS^ ^_j_uj44 4jûj4_jj4__o4L (JLuj j j i 1 j ) 

4_j ^ L2 >-j4Lj4_uj cj4LLo_kjL j4L 4_1Lo4L . 41jS_iLLLuj (JjûjL j (J4jLjS4_j ^_j_oj4_S (_94_Lj jlj4_û 4L 4 jLû 4_S g0 X21 
4 j I jSlluj jj 4 4j (NASA/WMAP) ^LuLlj ^_o_j_j j4_jV4L .jjjj (j1_S4j_i11uj 4__) 4j4_S 




tûjljLj^. Ij4_SûjLj 4-S_û4-j^. j4_S4_J ^_jjIj4_j 4_j jjjJj4S j_j SSj ij Ijjjj (jj_& 4_j jjjJûJ 4 -jLjJLjI-j ^4_j 




4_j4_o 4 _j 


■ UH 




£j I 


JLj j j Jj 


4S 


c5JJJU° 


(J4_j 4_J j Lû_j S û j 4j j jS j_lj LjLSûJ Lj_j_jj jjj Ij 
^—jSûjIjLjl 4 _j 4 _JLl (jj 4 _S 4 _j 4_jjjj jjj COSITlOlOQy I JLjj_uj Llj j j J j 4 _S 4 _J ^_llujjj JjS"i *jjj J 

^_j Lu jj t__Sj4jL JLûjjj ^jj I jj-uj 4_j LLjjj_9 4_J . jj4_Sj i jLjjj^. I J LLjjj ^_j S 4_J jjjJj 4_S (jjlj4j 

j_jjSj ûjS_Î4S 4_j Jj l_S ^_j_ 3 4_j j4S4j JjS 4__j4_S j j4_SûJ IaSjjLS 4J l S \ ^‘Lxi s xxi l_S4_jj Lj ûj4__j 4_L. j J 
^_S_jj l_S 4_J c. S s ajl jj u 4_j jSjj 4_J Ll ^_j I J jj . j 4_S û J 4 i La u^. j LS 4_jj_Sjj Lûj Lû 4 Lu i S j Lö 4_J 

. L jj ^SjjIS4J ^_jû J j I j Lj^. iLLSj 4 __ûj_ujj_uj j4j (_jj 4_S4_j ^jLlu ^j4_jj ^_S4j cLjIjSjjLj 


. 4j 4__& (j j I jSj j L J (j j j j_j_û t_S 4 j Lj 4j 4_j j j j û j 4_S 4_j û j 4 j I , ,, i i u Llj j j J j 4S 4_J ^_j Lj L ^_j Lûj jS 
j LS jj 4j ûjjj_j_û ^4j ^j j LSj I j jS ^j4jjj^ Ljj_9 ^jISLjL 4_J jjjSjûjSJ4_S 4j jjIjjûJ l_S_14jL 

■LH'Jh 3 

4 __û_jj ^V4j . jjj i ö J jL (Bottom-Up) j Lr jj (j û j 4j j J- jSj jj 4j 4 _û 4 j 4 __û_jj I Jljj_j Ljjj Jj4S 4 _J 

^jj I j lj_9 t jj 4 _Sj jj ^jLuj. jLûjj 4__9 ^jlSûj^jjjSjS ^jj 4 j tjjjJj4S ^j_û 4 jjIjS ^jjjjj ujûû 
^j J jSjjjj j I aL 4 j 4 j ? 4 jL 4 j 4 _jjL 4 _L j J ^ 4 _î jj Ljj. s s tjjjJj 4 _S 4 S ^jûj 4 j tj^S^L amplitude 
. (j J 4 _jj J I J 4_S û j Lljjj j J ^j L jS (j 4_S 4_J j j j j_ljjj ^j^. j 4 _j (j j 4_S jjj 4.S (j 4_j I j j jj_û j 4 j j j-o 4__& 

(jû j 4 j <-Sûj jj 4 _Sj (_£Ij4 ûj4LL jj ûj 4 _jj 4_1 LsjjL t_S_l4_L I Jllu Ljjj Jj 4 _S 4_J jj ^S4jLIj 4 j 


^jLj. 4 _J . jjjj 4 __û ^jjjj jJjS 4 __L 4 _S ^jjjjj_û <_S 4 j j j I jSj j L J ^jLûj 4 __j ^SjJLL j jj I jj L jLûjjS 4 j 
. û j I j J j_j û j LLu s i 4 __] 4 jjj j 4 _Sj ( ö j 4 _jj jj û j 4 j L 4 _J ) jj ^j LS û j j j-s_û j j_û 4 _jî) (j I j A 4 j Lj s s ûJ ûj 4 j 


^jLL ^S-î J I J_J_uJ 4j 4Sûj4jJjSjS J JJ ^jIj 4_J û JJ L J jjj (jLjLjJJ (Jj4S4 J (jlSûjJJ_Lû 4_1 lSjjj 
J J J J J 4S ^J J jSj_J J J J (J J 4_SjJJ_J û J 4 S 4j û J J J_J_û J 4j (JOJ J 4j t jj 1 S û J I J J J J-S-û lS 4j ^_î j jjj jS jj j 4_J 
(Jjjjj-û I _LLSjLû4__& 4_J ^^4 j . 4j4_jê (_j4LLL_û ^jL j J jjjjjj4j 4 j4_J L^. ^4j 4j I j 1 4_j S 6 j j j jj 4j j 
jjj ^Sjjjjljjjj (jj_& 4j ljjjûJ 4__û4j . 4j4_jÎ) ^Ljjj ûj4_jjjjj4S (jjjj*. 4 _j jjj*. j J 4 j jjj^.4jjjj^. 

cause and ) jLSj4j j jLSjJÖ jIjjj ^_jAjûj-J_j j ^u-ujL-jjjAj^S 4j ÛûjL4_uj 4jVLSjjIj JJ I J L 
j L j_L 4 j j 4__j ^Sjjjjj j4SûJ I Ls l—gj s 4_9 ^_îSûj4j JjSjS 4_J ^jj I Lo4j (j4j I jjj_s_û j4j . (effeCt 


4j jj 4 S û A Ls_j j j J j j j_s_û 4__ûjj 4_Sj jj^. 


‘jjjjjjjûJ — 1 j. (_£ûj4j j4__j 4_J (jLs4j jSJ4j 4 1 1 i 

. l* s s 1 Aj LLÎ jL. (j 4__ûjj jjjj_û S 4_j j Lûj S û j 4j J jS_s_9 L 


^jj_j|j SjAj4_jî) J 4 S 4 J 4j4j I j4J 4 s s*s (jj4 *s s s 4J jj.4jj4_j ^S4 jjjjj_û jjjJj^S c j4jL AjL j4j 
(jûj4j Sûj L*s s s4-_& ^jjjj S4jjjjj_û 4j4j|j4_î . jsjjj 4_jjS ^_jjjj jjjIjjûJ 4jj 4S LjIjSjjLj 
jjj 4j 4J jjL 4j L jjjjj 4 û s s ^^4j . jsjj I jS ju j j A (ROQUefOrt) Ljjj_9jSjj (Jjjj4j 4_î Sj Lû 
4j I jj 1 s jj (j4j|jjjj_û j4j Lûjj-Î .4_jjj.L ^S4j4j^.jjj Jj4_2 LSa £ .Vi ^ j_j . ûj l^>S*Lj l. 1 . ■■ ^ j 2 

4_J nL_id_jlj*Lj (j4_£l_j I A_j Lû'LSûLJijj ^Ijj : j 4_J jjIaJj4-j aj Ij^" . ■ rj \ j_i_j4-j 4_J A_j1_û 


. 4 . . . 


LJ_J I C ^ 


V<L_, 




1^4 . . 1 1 .4 L 4_ 


ûlj 


•jj+^ 


4.J 4_j4_j|n4_J 4_o4_j . , j4_£_i 


j4Aj (_5j I aL4_j I Aj_j ^ sxxi 


(jj j j_ s_û j 4 -_uj 4 J Ljjjj-uj s S Lo L 1 4 __s û j 4 _s t j Lr jA (j û j 4 j j jS_s j _3 S 4 S s s jS 4 j j 4 S s 4 j S S 4 _j 

j j S Luj L (j 4 j j j_uj 4 S L-j 4 j 4 -jj j j-J _3 1 4 »j I j j Lj û j L j S L I j 4 J j j j ■ j -L 4 _J 4S 4 j j j J j 4S 
^ V 4 _j . 4 _j 4 sö ^_j j j _3 Lj S _3 Lj S~ I j 4-_9 ^_j S 4 _j _3 I j j j 4 j L j j j_S_j_Î 4 _j ^_j L-uj j L S û j L j_s _9 ^_j S û j jS 4 j 


www.dengekan.com 


Page 122 


ÛJJJJ-O jj L (^uISLuIu 4 _Jj 4 _£jÛJ A-£ LuL^ÛA- 1 J jLû-jLojA _9 (TOP”DOWn) (J_r J Lj ^U-U LLj j j J j 

■ûjlj 1 A . J L£ ÛJ I J 1 A 

j I j A_9 ^u I j j j û u 1_S" I j 4_9 ( ^u j jjj- M ) ^u u 4u c j j j J j A-S ^u lS 4 _i_j I j j j 4 Lj jjL (j j Ij^. j 4_j 4 jj g j i 

l_^jj_ju jjj 4_j û jj-uj 4_j ^__jIj4_9 ^__j I j j j J luj4j^. 4_jûj4_j 4_SLjJ_jLj . 4_j4_jî) ^uL^ ^_j I j j j J l_^4u 

4jJ 4_j 4_j_jj_i_j (^__Î4_jft j4_j öj 4 J j-jj_o 6 4 4 ajj j_j (jû j4_j c jj j_ j j L_j_j (j-jjljjLj 4 ajj . £j 4j_jj juj b J 
ûjLj-ujj_j 4_J l_^_i^4_j . lAjl_jj4_S4J (jjl_j_ujl_j j 4_j4_j|j 4 û j 4_j_jj_j_û û 4 ^_j I jjj J (jjj_jûjj4_j 

c4_j_j_j jjûjj4_S jjj (^.j I j j j 4 I Jj4_û__u (j4_S4_jjj Jj4_S 4_J ^ _i ^ jj . 4 _j4_û4_j ((^ujjjLtM) ^u L^ 4 i i S ö j 4 _uj 

? û j 4-jjj jju û J j Lj j j_û 4_jö ^ j j jj 


(j-u 4_£ Ljjj 4_jö (^_j j jj ^ jjj l ^ J ^ j^j Aj 4__& (j ö j 4_j j 4 _£j l ^ ij. juj 4_j j û j Lj 4__uJ j Lj j 4_j. jjj 4_£ l_^j Aj 4 _j25 
4_j j L^ 4__u I j j j j jj_û 4_jö 4_jûj4_j 4__û4_j ^ q j j lj j 4_jJ 1— i . ûj4_jjj_jjjj jjL4_jjjL (jj I jj_u 4_j (jj4_S4_jj Ijjj 4 
jj (^_j Ij4_j j j j LudS (jl_j4j|j (^_u ^-j-l^. (j_uljLj 4_S l_£j j 1_£ jJÖ 4-j ^V4j LjjjJj^jj jl LLuj ö 4 ^jSjjjuj 
^ujjj 4_u I jj j J j I j_j. (J J J 4 j 4.S (Jûj4j jj (^__i^_j_û Ljj I J ^_^j j LSjjft ^ j ift jj4_£ûJjû4 Ij . jj l j S 4_j 
C5T 5 UjJ ^ L5333 c5 ^3 Loj LjLSû J (^jjjjjjj { j I jjLt j4_uj} jj“ J Lj ^ -i juj Ljjjj Jj4_S Ûj4_j Ij4 j ji4_j . Ljjj4_j 

. Ljj j£j j4_UÛjL^. (^_J 1_J jj_9 (^-^JJJjujjjJJ g-J-û 4_j jjjljjLj 


l_j4_jft ÛJÛJ-Luj 4_J 4(j1_£|Jj4_js JJJ Ij4_9 4_jj I j j j J (^_^4uûjLûj jj_û4_jft jj ^ J û4_jj I jS (Jj4_j4j ^uj I j I j_9 

^ ui^-û j_û 4jjjj_j_û j 4__û jj 4_j Lû 4u j j_û 4__û (j 4_jj j j l û a j 4__9 ^u L^ ö jj (j û j 4_j 4 jS j^ . l"i j j û 4 ^u j jj û 4 
j4_J 4uûjj4_a (^u I jj j J (^_u cjlj4_9 (jju_Î4_jft j Lû 4_5> 4_j j j J j 4_S £(j4u4ujljj j4u ^V4u luIjûJ (jjjJj4u 
. LjjjjjJÛJ (jûj4u c^ûj lLujjjjû Aj4_jft (j4uj Aj4uLj4__ulu j4u (jjA_Î4_jft 4_S jLSûjjjJ-û 4_J 4__u4u 


(^uIjjjJ L 5- 1 - 0 j_u 4 _j jlu 3 -U 33 j Lû 4 _£ 4 _j j j j j 4 u 4 .S j 4 _u_o 4 jj Ij^ Ûj 4 _u 4 u j 4 u jj (^S 4 j 1 uIj 4 u 
. 4 u 4 _jft (^u I j 4_9 (j û j j 4 u (^u I j J J 4 £j_u j j j 4 j 4 u c 4 j^j Loj j lu J 4 _ojj 4 _^j ju. 1 4 u Lj Lojj 4 u 4 _jft ^u I j 4_9 
Lujjju c 4 j ujj J 4 _o 4 u l** j j j 4 _j j_ 9 _u (jjlj 4 _j 4 u 4 ûjj 4 u ^u I j j j J L 5- 1 - 0 (jO ^* -9 JJ j 4 _u 4 u (^j-j-îljljj Lj 4 ujj 

(^u I jjj J C33- 3 3 L^ 1 jj j4u4u (^u I j I j_9 (J4_u4_! (jJj^Jjjlj4u 4u lu4uJ4u 4^jjuu Aj4_u. 4 _jjj 

4 _£jjj 4 _jft (jlulu 4 .S (J_j 4 _£j uLuju ûj 4 u (jj 4 j 4 u 4 u I j ûj 4 u l_^ûj 4 _o 4 u . 4 u_ujjJ 4 uûj 4 u l S *j j ju 
Ûjj 4 u 1 (^_Suj 4 _S 4 u lujj (jjjjjju. j 4 _S 4 u Lj 4 _jl_j 4 u 4 1 1 *i LûJ 4 u j 4 u jjjljûJ 4 _ojj . lujj { ^ j j _ j 3 lu.} ^ j jj j 
j L û 4 _£ 4 _j j j j j 4 u cjjjIjûJ 4 _ûjj ^ jj_i_û (jl_û 4 _jft 4 u . jjj j j j jl ^4 j 1 iLq_] 4 u 4_1 j L^ 4 j 1 *i iu. (JûjLoj 4 _£jju. 
4 u (jjj jj (j ö j j 4 u 4 uj I j j j 4 j 4 u 4 u lu 4 _j l_j 4 _j 4 uj I j j j 4 (j_u C 3 ^ JJ - 1 - 0 3 L 5 4 uj I j 4_9 û j 1 ul 9 û j 

4 _S 4 uj|jjjJ (j-^ ( 33333 -° lLlu 4 u L 5 ûj 1 _jj 4 Û 4 _ojj jj . l* j j i 4 _jft ^ujjj û j 4 _uj jj û j j 4 u ^-SLjj 4 u 4 u 

. 4_j Lûj_u4u4_û 

-M ) (^u4_ojjj. JJ ö J 4 *1 J ^ ö J JJ (^-SujLu. Î(^_U. (Jjjjj (JJJ I JJ û J (jLSûjljUUJ 4 uj I j J J J (JûjlujûJ (j4u 

. ö j 4 _jj j u . jj ö J lA_ujû.jlj (^.Sjjuu (jlj 4_9 4_1 (jlS 4 ujljjjJ (jûjLo-ulu I J 4 ujjjjj ^ 4 _î 4 _S c( ^u j juj 
^SjJjLS (^uujju j jjj j<; j ] 4 u (j 4 u j lu l_£ûj (j lu jj _9 (JJJ jjJj 4 _jft (^u 4 __ojû. jj û j 4 ‘j J l_iftûjj 4 _jft 
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^-lSj-j jS_j j 4u l S u. ax} jj_o4_JÎ) .CjlSûJ jj Lj J l ^_j 1_S öjjJÖ 4_S j 1_S 4__u Lj û j 4_u 4 _£Jj_j4_j j I j_u 

(J LS 4_J_3 1 J J J J J 6j4-j 1 'N LJ J_J ^4_S ^S_JJ I JJ-U Aj4_JL J 1_ 1 J I J_LU i__^4_J L_Lj4_j jjjLJ 3 4 _LJlJl û J 

ûj I Vj ijjjjjj-uj ^_j 1 _S L_j 1_j j 4 _j j 4_S j û J <_$4 _j l11lj-j <_SAj_uj 4_j 4_o j4_jö 4_j 4_j4_j 1 j4_J Jj_kl_j tjjj_j4_jî) 
4_jl_o4_J ^1 _Sj4_jö ij IjLui. jlj4_9 10 4_jl_£ûJ j iS 4 __lj jlL j lj Ij 4_9 jj4_S4u ^_lj 1 j 1 j_9 4 _Sjj_^. . j_j_j_j_l_lj 

. j4_j ö 4 j l_S4__u 1 _jj_j_9 öj j_j4_j 4_j ;j 1 j 1 i j l_ö4_j 4_j j j 1 j L_ul j Luj Lj 4_j 

jûj4_j j_j 4_j_lj l_Sjj1_Sj_& 4 jj LSj <_j Luj-jj^. ûj4_jLj j_j ûj4_1lj 4_! jjjJj4_S jjjjj-o <_S_lS4u j4_S4_j 

4_S_! j_j 4_j 4_1 j û j 4_j l_S û j j 1_S 4_j_j 1_j û j 4_uj 4_SJ jj 4_j ^g_Sj_î j 1_£ j_j ^g_j_î LS jJ lS U ^-9 4u Lj Lj_j j j j J j 4_S 
4_o_lj 1 Aj_j (jLj (j j 4_j j J-lSj j_j 4_J ^^4_j . j.j__l_l_lj û J JjûAjLLuj ^g-SuJj J j_û (Jûj_j_uj4_j 1 Aj 1_S 4_j_j Lj ö j 4_uj 
. jj_Lj4_û ^_jjj_j ^_jJ 1_S jJ (jlj4_9 ^u 1_S 4_j_iS_o j_o ûj Ijju jj-o4_jÎ} 4_j i l11l_lj 1 j_j û û jjjJj4_j t j_l_ljjj4_j û 4 Ûj4_j 
j J jS-u1j_S (jjjJÊ j L_9Jj_j ^_Sjjj_j ^g_u_iS 4_J 1 JûJ jjlL JJJ )S i l4_j ^ xxi' \ S 1 Aj l_S4_jjj Jj4_a 4_J L_SjAj4_JÖ 4_J 
j LS 4_j û j 4 __lS 4__lj j 1 J j j j Luj j j_û 4_û 4 _j J j û Aj Lj_uj ^_Lj J j_û 4_û_lj . ^juj j LIlS j_û jjJÎ) 4_J û jj û j j 4_j 


^g-o 1 ~\ ^ 4 _jj 4 _uj 4_S 4_S4_j_jjjLj 


Lj 


|j4_9 j_j Ûj4_j4_j ^g_j_j 1 j 1 j_9 j4_j 


LTT 


JJ 1 JJ ö J L_S_Î4_jj 


■ ue- 


uî) û J 


(J û j 4_j jj 4_S 4 _j 4 jSj Lû-uj Lj û j 4 _j <_S ûj . j 4 _Sj ^u j j_lu_u j 4_û ^g__ lj 4_j J j û Aj 1 lluj ^g__L_j J j_û 4_j l11l_lj û û 

(j û jj ju 4_j û j 4_S 4_j j 4 _j 4 4_j_lj L_Şj i jS 4_j 4 _jö ^u j j_j l m u û j 4_jj I j j j 4 (j 1 j 4_9 £g_u l S ) jj J j 4_S 
. û j j J jSi (j4_û_lj (j4_jjj 4 j4_S ^4_j (_j4_19jj_uj JjûAjI—Luj ^g__L_j J j_o j_j_uj_lj 4_Sjj_^. 4 4-S j j j j jj ^u 1_S û j 4_S 4_j 

I J j j-ujjj ^g_j 1_S 4_j j j_û_j 4_î . <_j_Luj ö û ûj 4_j j j S _i g Lj j_j û j j J jS jLû4_19jj_uj 1 J4_j:4_j ^4_î 4 _û_j_j (j 4_S 4 _jj j j_lj 
l_Söj (J LS ûj 1 j 1 ) JJ3J >Jj4j4_S 3J i ^g_Lj 1 j 1 j_9 (jûjjj 4 J jSi Ûj4_j j4_uj 4_J j Lo__lj jS 1 Aj_j 4_û_lj 

^g_j_j 1 j 1j_ 9 (jûjjj . 4 _j_lj L_Sj ijS jjj 4_j4_jê (jl_JÛjj4_S ^g_j 1 j 4_9 ^g_j 1 j j j J 4_J jIjLjj^. ^g_S4uûjLoj (j4_jlj4_j 
i*j -k 4 ^ ^_jjj_luj_lj ^g_j^.j4_o . 4 _S_lj jS (J L^.4_û4_jÎ) 4_j ( û j_luj j Lî) jLj ) j LS_j_uj j 1 j J 4_jjjJj4_S j_j j4_S4_j 

jj 1_S û Aj_j CujûJ ^g_j4_j_j_uj4_j jjj (JJJ 4j4_S 4_S (j4_j1jjj_lo j4_j j_j j4_S4_j ^g__u 1 j 1 j_ 9 4_S ûj4_jl_SûJ ûj4_î 

■ ^J^J3J 


^g_j4_j4_SûJ Ûj4u 4_o4_j . (j_j ^g_jl_ujl_jl_j j <_Sjjl_j jjj (jlj4_j ^_jLS lIjLSûJ (jjj_uo4_S 4_J jjj 4_S4_j_lj 1j lj_9 
. <jj_LJ (J J J_J_L_lS_J J 1_J (_5J ö Aj 1 j’l LJ 4_S J 1 J_LuJ (JJJ_J_û4_S (J4_S4_Î ijj—LJ J J_J ^j4_J JJJ L U ) ö ö (JJJ Jj4_S (jl_JÛj4_uJ 
4_J 4_S 1 aJj_3 4_jjJ jSj Lû 4_î L-Sj J A. 1 ^g_J J LS-J 1 JjS ^g_L_L_LJ_J 4_J 4__L_iSjj Lj ^4_J jjj jS û J 4 jSj Lû-uJ Lj <_S ûj 
(J4_S4J 4_û4_j ûjjjj4_SjûJ 4jj ^g-Su j 1 j_luj 4_j . jj_j j 4 _Sj j ö ö jj J ûj1j4_9 ^_j 1_Sûjjj^.4_jjj_^. 4_j_uj1jLj 
jj Lj j c54jj ^g_j 1 j_j_j (j L^. 4 _û 4_JÖ 4_j t û j 4_j_j jS û aS 4_j 1 Aj Lujj 1_jJ4_jÎ5 (jjj_jj LS 4u_u_uS 4_j_jjl_Sljlj 
jjjjS_j_j_î ^g_jj iSj-jj-j (jl—3 ö j 4_jj jS-J 1 ) ^ jj ^g_jlj4j j_r (jl_j ^g_jjj_ij ^g_jjlj4_j 4_j (jûj4_j j_j 4_1L_jj jj_j 
. jjj j Aj ^ 1 j 4_j 1jjjj1_jÎ)1j 4J öj 4_j 1_S 4_j_j y 4_j 4_uj (jjjî)4_j ^ _i Jl Lj 4_j 4_j4_j 1 j4j 4_o4_j . û j 4_jj jS_lj û j 4jJl1_j 


. ö j I jj I J lAjjjJj4_S (JAjûjU 4j j 4_j 4_j U Lj ^g_jjûj 4_S ûjûJjSûJ (jl_jj_ulj <_SJ4__L j4uj4__û4J (JLu (jlu4_u 
1 J4_û_u (j4-Sûj_u-uj4u 4j4_o jS 4j L_u4_j jj4u ûj_u_u4u jj_J_u jU4_uj j_u1jûJ 4_û__u jj_û4u ^V4u 
jj__J_u jl_j4_u (jûj4u jIjjj 4 4_j4_jê jLjûjL_j4_jö ^ Lu_m j1ujL^.j4u ^.SAuûjjj 4_S 4u4_jÎ) jL_ujj_j 

j Lo 4_S 4_j j j j j 4_S UuJûJ jLojj 4_j;4u ^4u ^u 1_S ö j 1 jS_lu 4_û1_SLj . 4u4_& j Lo-jujj jûj_ lu4j 4_Î4_oj_S 
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l ul ) û ö 4 _û 4 _j . jaaa A_j U Lj jaaa l£ Luj b 4 _j j 4 _£j û J j U J J 4 j ^ -J-i-J J ^ ^ ^ 4 _j i ^_S 4 _j û j Lo j 4 _J 4 _S_iS 4 _j 

^_1J JA ClLlÛj JJ_o4_Û J_J L_S 4^J_J JJ_J_J (J Lj t^_lLjjL ^-S^LjAjJAA (J_J_J J I J I J_3JÖ (_£Ûj4L Lj 1_£_j J Lû JLj_û j_j Lj 
^ jj-J-lLlj-J j_J_J I JJ l_J 4 AJJ . Lj L£_J j Lû 4_J I J J J t_5 Ljj_J_ 5 ^ ’ujjj-uj J_3 ^ jj-LAjL-J-J J 4-J_J J J_LJ J 4_J . LjL_J 4_û 


4_£ j !_£ 4 -j_j j^. j u I j 4_9 j L j jl£ 4 __lj I j 4_9 ö j j 4_S 4 _j_j I j j j J j ö j Lû j l_S û j 4 j_j 4_£_j I J jj^. ^_S 4_j j j_j Lî) I J 
4_£_]j_j4_j j j j j_iS__L 4_j (j4_£jLj j ^_a IL-uj j l_i l_Sûj) j 4_j I j I j_j_lj 4_ljLjj_j_9 ûja j4a jj4_SajLjJ 
^_j LS û j 4L J jLjL 4_J (jj I aLj4_j (j4_j I jjj_j_û j4_j ^_i Jj I j_L4_& j_j 4_j I j Lû j j4_J 4 _û_j_j -(j-J ^_j I-S4_ja La ûj4_uj 

. j_jjSûJjûj l_S_Î4_L j4_£ûJ IajLû_j_j4_9 


J 1 ^ ^ 1 Lû Lj j j ö j Lj Jj j 3 û J 4_j j_j . ja I Aj juj j I j (jj j j_j_û ^_j I j_j 4 J 9 4_J j_j ^_S_L LL 4_î 4 _û_j_j j l j. L’i lj 4_j_j J I j 
<Jj_3 J 4_S û ö J û J I J ? <jj LJ J J J JJJ <_^_J J J_J C L J IjjJ û J (J AJ I J J 4_J J_J l_S 4_J_J J J_J_J L £. \ ) lS ^ J û J 4—3 (_5 û j Li j û J 
^_ja_ujaaja (j Lj l S ijjJ (j jJÊ 4_j Lj-ûj j j-uj ^_i Luj Li 4_j j 4_£ j û J ^_û j j_9 Lj 4 Lj Lj 4Lj j j iS 4 _j_j 4_jaj^_ja ö j Lû j 


j jjSûjjûj l£jjj ^ (jûj4_î j_j_uj 4 _jj 4 _uj( parameterj4Lij_ûijLj ) (jLS 4 LIjaa j^jLûj . j_j_lj ûj 4 _j_jLjj_j _9 
j!j4_j 1 jjj ^ ^ n Lû-J Lû j j 4 _j_jj^_j j_S" jjL ^_S 4_j_j j J-lj 4^j Lj Lj_lj4_j25 j 1_j_Sa_û j j_9 j4_JÎ5 j_j!j_jûJ jLSLujLj 
4_j4LIj4_Î 4_û4_j . jjSûJjûj jLSûjIjLjj^. 4LjjJj4_S 4L jIjLjj^. ^__ûjj_9 j4-uj 4J j I j 1 j (jjj 

^—jLSLujLj jj_û4_jö 4_S L L_jj ( package ^_j_SLi ) ^_Sa_S4_j_uj4_j jûj4L_jjjJ j_j L9jj_û ^_j l_S û j j j û j Lj 

4_û4L lL_Ljj-uj j4_a_jj j l a L i j_j 4_jj J lj ^V4 _j 4 LjlS4L j-Lj <LL_j I aLj (jLij-iis 


^-uj^Lj aL <_Lûj J Lji4_û4_& 4_j . Lj_j_j4_jÎ5 ^_jjja jIL4LjjJj4_a 4L jjj4_jj_jL_j ^_S_ja4_ûaJ3 ajaj^. û ö ö j 4L 

4L 4_û_j_j . 4L 4_ ûL û û lL ) ) I Aj_j ^_j Lj j 4_û_j_j j 4_S 4L j j J j 4_a <_L û j j 4L Lj j j J j 4_a j 4_j j_j_j_j_j_j û J I J j j_j LîJ I J 
4L <Lj__lj j I j 1 j jj_j <_S4_j Lj_j4L l S j ijj J j 4_a j4_a4_j ^^4a c4L_jL_ûj_û I A_j_ja jLjj 4_S jajûJ I aS__j_jjj Jj4_a 
Lj Lj j_j4_L_j <— Saj 4_û4_j 4_û_j_j j_j_j I ja û J jjj^. ■ 4 _jaa jaS_û j_û 4_û_ja <_ Sûj ^_jjja c 4_û_ja j4_S4Ljj Jj4_a 
benevolentûj4<Ljj IjjL jaal j4_jV4L jjjJj4_S LjLj ! 4L l u» ^4a jj_û4aê ulj4 c4_j4aê l_S4a A_SJ4_j 

! LA LS û J JJ 4 _S_uJAA JA ^_Sa JA_uJ_ 9 4L <.‘jxj.l *J I J J l_J ? û J I jS JAA I JA J 
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7 


*** 


4_S 4j J 4_S J û J ÖJ 1 C 


(The Apparent Miracle) 


(j <J 1782 1_J 2205 (_£j 4_ JJJJÛJ ) l ^jljAj^J ^_ûAAj4_uJ AJ t_S_lJ l£ ^_ujL_) j 1-S 4jj_jjj^. 

4_j ^j j û j j 4 _uj ^_S_Î 4»jk j <jj j 4 _£j û J I Aj Lû_uj Lj 4_J j jjL û J . I j jS jj 4_J j l_o 4_S 4_j j j J j 4 _j j 4 _j_jj i j >. u 1_S 
û jj j l_û jjj 4_j Aj^ ^j iLûj4_9 jjj 1j_u4_j 4jjj t L1 uj4j^. j Ljj jj ^jj I j Li (jLûj4j <J j-Ö 

AS o S i i 4j^. 4 j IjfL) V 4jL 4_S A j 1 Jlj 4j jjj . A j 4_j 1 Aj j 4 j j 1_S û A Lj i j û j jjL û j 4 j jj j Lj 4_S 4_Lî Lj j Lj 4j 
^ a4j ^jjjî) 4 j c^jjA (_£4_S>4_jj ^V4 j . jj 1 Jlj jljj4j ûjjjJ 4_jj_o4_jÎ) jj IjûAjj (JAj4j (jLjljj 

. j Lj Aj Lj û j lj Lû j 4__j jj û j 4_j 1 j Lj 
j 9 j j_o ^j L) j jj û j û j jlL û J 4j ^j j jlL ^jjjjj 4_S t j j j_i L_LlO 1 j 1 Aj L) 4_S û j 4_j j^ j_j 4_J j lS 4 JJJJJ^. 
^V4 j ! jlujjj ^j A jS ûjjjjj jj Ljjj jjj 1— ) ^_Sj_Î4__& 4_û4j 4j4_jlj4_J 1 Jjj_o4j 4_J ^^4j . 4jjj j 1 ) j_S 

jl_£öjl_S jJÖ . Lj 1 J4_j (jl—jj ^j A j-S 4_j4_S 4j Lj4_Jj_o 4j4_jlj4J jj_Sj4_jö AjAjj^L A_j4j^. 4j ^jjjjL ^_o_ljj_j 
^j4_1j 4_î jj. j. 4j ^_S 4j 4j j jjl 4j LjjjljjûJ ^jjAj I JLjjj_j lj4_J . 4 jjj 4_S 4 lllli 4_jl_j_94j (_j4jjûjLj j4j 

Loj4_S ^V4j . 1 aS 4j û jjj_j 4j Aj4j^. (_£jjAA4j ^jûj4j1jj_j 4_J <_S4jûjLo jj Ljjjjjjûj Loj4_S 

jj .Ûj4jjjjl_j l_S4j 4j_jjjjj jLjj jj (j4_jjjjjlj j4j j4_j4_l jjjJ ^_S4jAjLo jj ^IjAAj4j ^jjj j S 4 j 
^j-û-Lullj ^jjjl^. jj jj û J Lj 4_î 4.S jj4_Sj 4_j j I A j j j j4j ^jjj4_j L) ?LjlûûJjj ^ j j. (JAj4_J j__ljj4_Sjj 
L jjjjL LjjjjjJöJ 4 ') Û'iLa ^4_î ^ Sj ajuj u 4j -(jûJûJjjj ûjûjjj. J J 4 4j ^jûjj1j4j A_j4j^. 

4jûj_lj ^4_î <■ j 1 < Li ^ 4_J jLo-jLj ^gj 1 -S Ajj. i j4j jj_û4_û jûj_j 1 AjjlLj j(Binary) 

jjj-U. ^jûj4j1jj-j 4_î Lj4jjlj S )jj-p>. (_£jj_Î4_j!) jjIjjAA jl_S4_jjjj^. û J Lj 4_oj_jj_j ljj4_j ^^4 j . j_^.AA 
4_S 4 j4j2) ^jjjj LjlS o S ) Aj4_jj) 1 A4_j VLjjjjj ^4_J ^1_Sj4_jÎ) 4_î .LjjjjjjAA ûjûjjj 4_î jAj4j l_Sûj jj 

■ LL i i J Ijjjj Lj j j l ) jj 1 Ajjj j Ljj 4-S j Aj4_Î Ajj_oj4_j jjj j Lj û Aj Luj jjj (J Lj 4_S Ajjj-uj4j 
jLjAjjj_uj4j jjj ^-S4 jAjLûj 4_S j4_j l(GIUSter) Jjj j4j jj jljjAA jjj 1 j_L jjj Lj4jl_j4_j 4_S4_jjj Ajj Lj 

. 4j4_û 


4jj Aj 4jj 4jj l_j j4_j ^j4j c4j4jê La ) jj ^_S 4jj A_j 4 jj 4jj Lj 4_j Li_L4j_j jj. 4 _ojj j 4_S 4 )jjj_L 4 jj_jj_j 
^jj j_j jAAAA 4 jjj jj jjj ^jLSLjLj .4jLjjj4_j jj4_uj j_lSj4_j!) jjjj4_S_jjj ^j Lj j ^_ojj_ 9 4j4_jlj4_î 
)4 S-Î-Jjj)) jj (EINpSe) ^j4_S_LuÎ) jAjj_uj 4j AjjLL) ^j^jjLj jAjj_uj 4j j Lj j 1_S Aj Luj4_jÎ) A j 4_j I j j_uj 

^j 1 jj. S (j4j4_Jj j4j . ( 4 Sj41) AjAjj 4_Saj4_j4_Î j jL Aj4_Sjj4_j 4_î 4_S AjIj-jj_S|j ^_S4j4jj1j 

ûjAA_jûjLj 4_î 4_jjlj J J A ^_!9 4_jb. ^jj 1 j 1 ) j l_j 4 j LjjjAAA j Ljjj l S )‘j *i.) 4j l_S 4j 4_S_L_i_Ö 

4_S 4jAj4j l_j Lû j 9 jj 4_î i__Sjjj 4jj 1 jj j A ^4j . 1 A^4j j j-9lj j I jjj 4_î 4_5>4 jAjLoj 4_S ceCCentriCÎty 

(J W J J J 4j ^ 3 *Lj 1-j Lû jS 4j 4_î l S i jj Aj û j l_j ^j I j j j A ^ V 4j c A j 4_j j Lj 4_J 4_Sj jj 4_S 4_S_L_iJÎ) 
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Aj4u^j4_& j4_Sl_l 4_J jj^. jjL (_£4_jjLj j4_uj 4_J jLSûjLu4_& jju jujaH_ 1 ^uu j4 Li iS . ûj4_jûjj_j 
4_J 4_Su ju jjj 4_j 1 j jLILû t û jj J Lj4__uj 4_J j4_Suju û j 4_j 4_S û Aj û j Lj 4_J ^_jj j j J i^_ujûj j û j 4_1 1 j j_u 
■ U 33-i ^ 4_û û 4_j 4_j 4_J j 4_j LkL Lj 4_uj_j L^. j 4 _j j_j j j_j ja Lj ^_Su j 4_jJ l_j ju 4__o 4_j . û j 4_j j Lj 



jlj <U (j LuJ LLujjj ûj j jj^. 1^5-°- 
^j 4 _a jjj Iajjûj ^J_j 4 jû 4 _î . 4 __u_j 


lj-uj j Lû l£ 4 _J LlLuj j_j 4 U j 4 _j|jL_u 4 _jö j 4 _j * (jt ^4 1 1 " 1 jjjj - tu j j_a. 
_u (jLuLjj jj jLjj-j (j Ij 4 _^jjjj 4 _S ^ujjj (jj 4 _S 4 _j c 4 _) 4 _& I AjlSûjULjj 4 __i 

. ,j_j û A Jj Lu jjj 1 ^ “* > Aj 4 _jö 4 _î j (j_j û A 


jöjuju 4_j ^ujûj û j 4_j I j jju l£ûjûj 4Û (_£jV jj-& ^Lj ^ulLuS 4_j ^ujöj j4^u 4J Ij4_jÖ j jj4_S jj I juju 
(_ 5— 3 ^ 4_J 4_* 1 j j_ou j_j . Lls_3 jS û J (_5j l_j J c û j 4 _ju j j-uj û 4 I J j jjL (j j j û 4 4_j I \ \ 3 ^_j j û j (j û j 4u j j j j 4_u 
1 3 LLu 1 j 4J A_j 4u^ j 4 _jö c j jjL. 4_J 4_j û j 4_ju j 4_S j j j J (j ûjuuu 4_j 4_S 4 __lj j V û j û j j jS L_j (j ju û juu 4_J I J_j LLu j 
(_5 Lj û j 4_u 4.J 1 ûSl \ ) iS 4.J 4_Ju Lo j juJu-o 91.5 4.S 4_iu j j j J — j jjL. *LJ £j" S iju l S \ ) iS j 4 _jö 4_J 3 j û j 

jL^.4_J uj jS û J 4 __û4_j ^_jj4_uujLS ^V4u ”4_JuLo jju_1u_û 94.5 ûjûjjjL. 4_J 4_jujjjJ j4_j IauVjl^. 
^g-J l 1 \ jju 4_j cju ^_jLSûjLu4_& 4u (j4_jftjûJ ^V4u . LJu jSuuJ ^guuujuj Lal 4_S û j 4_j j ju j V ^-uj^-uujLS 
.4_j4_jö (jju 1 _j j (_5jjûû ûjûjjjL. 4_J jL^4_jujjjJ 4uuj 1 j 1 1 tljjuûjj42i (jU-jûjLj 4_J ^u j j j U 


^u-ûj4_u (j^Ju JÛûjLj 4_J ^ujjjJ 


Lj 4__u 4 1 4 3 1 j (Mercury )jjiu4_c (_5 ûjLu4_jö 4_j 4_jjj_ûu ju 


4 _j (Perihelion) jjjL 4_j 4_jûj4_]ll (jujiiSuju 4_j (_LuLS ûju_ûj4 ^ LûuLg-jjjöLs (_54 _j_j 200 (_^4 _S uju 

j4_S4_j 1au_LLu1j 4_J . (ApheNon) ûj ûjjjL. 4_J 4_j4_û (j|jj4_û jujujjjJ 4_S l£uu l£ 4_j JjIjj4_j 
C57 5 J J J (juj’l S iju 4u 4_ûuu lauu l£ 4_j 1 ju l_S 4_j (j 4_Su ju û j 4_j 4_S û A_j û j l_j 4_J ^_s j û j ^u j j j J ^_J 1 i i ijju 
j 1 A_j 4_jJ jJÎ) 4_u t û j û j j-L 4j 1 A j 4__û ju ju j j j J 4_3_LLuu 4_u û J l S \ \ l_S j j V jS û 4 j LS 1_3 j û j jujuu 4_S ÛJ j j-L. 
4_J U J-J 3 4 4_j J 1- 1 \ jju . j ju û 4 ju jlL. l_j J J J j Lû 4_S 4_j l Luj j ju j Lö j j j-uu 6 1 A û J L 9333 

4J ^_ujj j A . 4_j 4_& j Lû-SA-j öj Luj4_& 4-S juua^.4_3_juj_L 4_ûuu 4_jju c4_iuu j l ~\ 3 ju jLjj ju ûjûAjûjlu 

. j_Lu 4_1 4_Su ju j 4_S 4_î LLiujju j A_j û j lû 
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4_j Jjj l_j 4_j 4 _j_j 4_S_Lj_& û j_luj AjLillj 4_£4_j4_j I jju AJ ^_j j j j J ! AjûjLj 4—î j j 

jjj4_j jL^ûjj4_j AJ 1 1 1 jjj 4_£_j jj^. i jjjj 1 iui (J Lj j j_j j L^ 4 _lj 4_j j Lj 4j l i i ijj_j .4_jjLj ^_ojj_9 

■ û jjj jjj ûL^J 4 -^ LS^-W esT^j-^ 


. 4_j 4_JÖ û jjJ U ^LS 4_u j j j J j j Lo 4_S û j j_^. ^_j l j. jujj Lj 4_j Aj û j_jj 4_j j Lo_ujj j_j ^ S_i j_u j L^. 4__o_jj LjÊ ö j j 4_jö 
^_JJJJÛJ j4u . Ljl_£û4 (J J Lj J ÛJÛJÛ4 4jJ J ^_J_I ^LS (j4_JÛJJ j4_J (_£J_J J L£ûJJ_J_uj4_J ^_J LLuJ j Lj 4_^J JJ^. 
j LL i ijIlSj j a 3 1_JÖÛjj4_jö c ûj_j4_j 4_!9 JJ_L ^g-j l i xx j Lj 4_J jLjuj4__uj j4_£jjj j Lj_j L_Luj j Lj j L^ ûjj_j-uj4_j 
jjjL. u^ûj l II j_a 3 3 j û j jjLt ^_j j û j jljj4__o ^4 _j 4^_jjIj ^jIj . ûj_j_û 4_S j Lj4_Ş4_j_j 1 ILujj Lj j l i4_u j4_Sjj_j 
J LLuJ. 3 3 4_J J J J J 1—3 ^ û J J 4_J 4 4_J 1 J J_J jli£jj ^ 3 J Lj Jjj J J JjL. C LL-uJ. 3 3 1_J 4_uJ 4.J J û J-J J ^ --3 ‘ û J 4 U-j-J-û 4_j 

.JJ-JÛ4 J_J_ûj4_£ JJ J j-J. q JûjLuj4_JÎ) jLLuJ_3_J 4_1 JJJ jLj 4JJ_JÛ4 JJ J J LuJ (Mars) ^C_Jj4_û JÛjLuj4_Û 


j4_^ÛJ JjLjJ J J J J-J. 4 J. L'i 1 1 JJ LjUJ jS j4_J^.jl_J jlSLjlj (_^4_J ÛJ_3_J-uj4_J JJ_û4_JÎ5 JJ C^_jLuj1_J JÛJ-J-uJ 4_j 
Lj_j_3 1 jj ö ö J 1—3 j4_Luj 1 4_j L^ ûj 1 j Lul 4_j_j_ûj4_j 4_Jj 4_J 4_Sûjj_j_uj4_j ^jj4_jjjû4 4.J 4_£_uj4_j ^_^4_j4_j^.j l_j 4_^ 

^j4_^.jl_j L^jjjAûJ ^Lj-j jL^£JjAj4_JÖ jjj _lj jl4LLLi ^ j jj j 1 j jS (j4_j^.jl_j . LIlj i4aS ^Ûjjj 
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V 31 m V V ^ 

(_ 54 __Ûj 4 _S t (-Sj_ 1 _j 1 _ 1 j_S l_S û j 4 A_jûj 4 _j (_j l_j Lo j 1 _j ^_jjj_j ^_^j 4 _o 4 _S_jj^. (Goldilocks) ^jjlSj-Lj 

. J1lj_j j 1 3 jS jj 1 î ) j_j jj LS ûj Luj4__& ^—usjAJ^ ^j4_1_j 4_jûj4_j ^_l_luj_jj_lj Jlj 4__û_uj jJÖ ^_j1_jj 

. 4_£_uj4_jj4_j JJJ öj Ij Jlj l jul \j I J4_S4_jjj_û_j 4_] L Sûj I j4__û_jj ^jjjjL ^ û Lujj-uj 4_J _ 

j4_j 4_jûjjjj4_£ ^_jjûj 4_j4_jö ^_j Aj 4_û_jj jjê ^_ûjj_9 j1_j_jLjj c4__û_jj ^ 3a*) 4_^.4_J ^j4_j 1 j4_jjj 4_j 1 j \ 

. û j 4_j 4j^. j l_j 



^j4j^.jLj 4_J LjjjûJ 1 _jj4_j jlj4_j 4(jJ ûjLuj4_jö jj LS 4__ujS j_1j iJjS j4_S4_j " j^jiS jj_L) .iJ J jS ^jAj^jLj 
jjjûjj4_S j1_S4_jjj-uj i4_j4_û_jj (j4_SûjjjL 4_SûJjûj ûjjj_uj4j ■ jJ-î j-J-u. jjLj-uj jLjj jj 4_S jj4__uj 
j j_ûj4_S JJjL 4-1 j)S_jj_j JJJ 4_S (j4_j lj Lj4_& j4j . ûjjSjjj^j j jjJjLuj 4_Sûjjj-j c jjj_ûj4_S 
(J 1-S ö Jj Lj ÛJJJ-j4j JJ (J Ljj (_J Lj . (JJ- J 1-j (J Ljj JJ (J 1 LJjJ-ft C (J Jj Lj jj j c C-UJ J U-S-J c5 ^^” 3 1 3 3 


IjSjjLlujjlj jlj4_î 1 1 jS4_j4_jL_u_94_j 4_J 4 _Sjj_juj ^jSjj^S UjL: 


^ûjjJ jûSjJjJLÎjS ^V4_i c4jjjjjjj4_j 


SLLilv 


ûjj 


31 


j JjLjj jjj c^j4_S jjj c ûj4_1jûjj JjSjJ l_j ^_i 1 jS_lujj4__û c û j j_llJ (jjl_a_Luj ljL9 ^_uj c I I^j j ^_uj î l_o<4 j ûjjûjS (jjj^. 4 û jj_jjjj 

jûjj 4_S t û jj_luj_i_i I J j L iS_lujj4_jö j4_uj4_J jûjj-j ^_Jj-ujjS (]jujj jj Ij ûjj Aj IjjaJ4_jö ^j4_S4_j_i_i4_Luj j4_jjjj j-i_i4 î*o 

v^_UJ j4_SûjJ_ll_j. JÛJÛj4_uJ ^-jlj 4_jûjJJ2L jLLLj CÛjlSuJ i ö J J_LuJ_l_l I J 4_Ş4_SjJJ2uJ j4_uj 4_J 4_S . 4_jj JJ uSjjj. 1 J ^_J Aj ö j Llo Lo 

^_jlS ûjj_ij4__j. 1 j4_S4_J jS j ) & J 33 J ‘LJ 4-J jS j i j £t_j_9 ^ S ijjjj j ^_jjjûjlj_oLo i jLi JJJ ■ ûjj_jI A_ij ^_Ljj4__j. 

jûjLS-uj jûjIjj-L. j l—j-j LS 4_j_uj 4j_jj_Sû4 I Aj 1 — ijj2>.4__i j j_1_lJjjû 4 jûj4_j_jJ I AjI— ) 4_S4 S j4__i (j4_S4_J 4_S4 __lj_o j4_Sûj_i_i 4_j^jj 
( jljJi4_j jjSj_1_i aJ jS 4_jlj4_S . LjlSû J j 1 _jjû4 (Jjj^. j-Lj_94_jûJ ^_J_) 3 Lj, '“' A a Î4 &\ j4_j.4_J jjS j_l_i JLÎ jS i jj Ij 'jjftj LS4 _j 

■ ^3 L'LS I Aj 1. i jS 
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4-J (J Lû ^S û J_) 4.-UJ 


l L S- l j j^jj L£j û jS LpJn 1 - 3 


1_lj4J (JJ-Û 4_j (Jjj4_SLj 4_j JJ-L A >w ‘ 

ÛjLjÛjA_uJ AJ ^JJjJjA-S ^-û-J-uJ-J-uJ t JJJ 1 J CJJ^J^ -3 J^— 3 I L j 4_j_o 1 j 4_j A_1 . 4 _j_lj û j 4_jJj J J-uJ ^uSLujL-) 


4 j_j 4 _S_lj_j 4 _û 4_1 4 _j Luj Lj . ^JJ_ 3 J Lj û û û j 4 _jL j J j j Lj j Lû 4 _& 4 _j j j_û 4 _j Lj j û j I jSlLuj j j J û j 1 J jjL j 4 _j V 4 _î 

CjjljJ I -lS4_Jj4_uj4_J 4S j4_o£û J JJJ J J lj J JJ ? û J 4_J 1_£_J J_LJ 4_JÛJ_3 _uJ j 4_3 J_3 J_3_3 L_ Sûj ^_S_S4_) -1 j J_3 

4_j L1 ijj£_3 j_lj I j— 3 4 Lsjj_û ^_j_uj I jjL j 6 j j jÛj 4_j j l_û4_S4_j L^-jj^. j L1 lj_j4-JÎ) jLû-jjj-j j Lj I jl! jû j4_j j_j 

. 4_j I jj_j4_jö ^ujj-j Ij_jjjJj4_S 4_J 4_û-_lj jjjlL ^-û-j-uj-Juuj Llj4_j 4_j j4-j4_j j4_j4_û 4_j jj_jûJ ^—lj-ujIj 


4_J 1 3 ~\ I J j_3 ûj_lj-uj4_j ^jjjûJ 4_j i_S4_j ûj Luj4_jö û j 4_l I j j_uj j 1 ~\ û4_Ş4_j j_j I jl 992 ^_ÎLuj 4_J ^V4_j 

J l_û J-uJ_3_3 ^JÛjLuj4-JÖ J Lj 4ÛjLuj 4-JÖ jl_j4_uJ 4_J J_l_3 I J û û 4_û_3_3 Ll-uJ 3 3 . I J_î— î_3 û J 4_j JjSx 3 Q Lj 4_J jL_û4_SûJJlL 
4-_ûI1uJ_3_uJ J J j J 1_J j4_j4_J û J Lj J c4_j 4-JÖ jl_J_3JJ_J I Jlj Lû 4_S 4_j J J J J 4-S J ÛJ-L-3 -uj4_J JJ_3_L_3_3 j_3Aj4j^. j l_j 4_î 

j jjjLt^-jjûj ^_jj j j J ^jljj4_û ^_uj_î L^. Lj j 4 SS ij c( Llj4_j ^_SjjjjL) I Ji4--û-j-j ^j4-S4_j_ 3 ûj Luj4-JÎ) 

^_J Lj J J 4—û-JJ ^_3_uJ JjL J-J C^_JJÛJ 4_J L1)ÛjLj4_uJ J 1_S 4_-Ljlj_uJ_3 I J 4 _aJ 4_3 .ûj4_J_3jSûJ L-S4-J I Jj JjL ^-J l_J_uJ J 1_J 
j Lj “ j l_j_S_3j_j j4_jö jj_2i.4__q4-JÎ5 jûjLuj4_jÎ 5 . j j 4 -S l_j_jJ J j jljiS I jj^-J j 4-uj J-J-û 4-S clll 1 3 I jS JJ-J I J_3 J 4_û_J_J 
j-j <3 j 1 ) jj 4_S l_ S4_j ûj Luj4_jÎ) j4_uj 4-J jjj_j L ^ 33 S 4_jIj£_ujLj . j j Luj jS jLjj j_3 ~ j L_v.S ) S 4_j ^4_S 

j Lj 4-S 4_S_lj j LjLj j û j 4_j lIIlj jS û J j I J j j j-J-uj 4_S û j 4_1ljJ jSj 1 t LIlj jS û J j 4 _uj 4 _J j û j 4 j \ 1 ijS_i 1 j L_j j 

? j j j_j j-j j-j-uj-j jllj 4-S 4_j 4_j L^. j 4 —û j 4_j j j 4_S j_3_3 
LJ-uJ— 3 I J ^_SL_1 _LuLJ_ 3J_3 4_J jj 4-S.J J J-uJ_LJ J 4-S 4_J_uJ J LIlJ jS û û 


LSTt 


4-S < 3__3_j_J_J 4_uJ û J 4_j Lj LuJ_3 J j4_J 4— û—3—3 ^-JJJ-J . 

^_3 4 Q ) q 4-j^. 4_j I j . û j 4_j_j 4 _S_lj_9 Lj jl_û4_S4_jjj Jj4_S j_ljIj_3û4 jLujjS ^_j_j j_uj j Cj LS ^_j J jS_j j L) J jj 
^_J_3_uJ_LJ J_3 J J l_j 4_J__ 3_uJ_j_3 J_3 ^ 4-J . J_3 I JL-LJ (J 4-_û-J_J 4S Lj LS û J (_£j 1_) J 4_J 4 S 1 3 J J 4_J J 4-llS_3 J lS J Lû-J J J-J 

csjijV l^jLlJûjLj jj j jjj^ j jii ^SSû4S ) .ûjijLSJ c^jijV (Anthropic Principle^^Sjjjj^ij 

^__U-uJ__LJj_J (_J û J I J 4_J-UJ û J t_S_3_JJ J_uLJ j-j-uj Lj ^ S û 4-j^. . ( û j Ij î jS 1 û j_i_) 

j l_û_j j j_) c^^jLjjûJ j Lû-j S 4_j_j j Lj_j I j jj-f^- 4 l£^J^L) JJ ûj4-Hjj4-SûJ 4_S 4_Lj_uLj-j j_j 4_S_jjj^. . 4_j Jj I j_j_Î4-jö 
^4_j 4_j l_S_j_j j j4_j 1__lj4_j I J3 4 j \ S û j-û 4_S_j_3j jj_û4-JÎ) j4_j jLj 4-J 4 l_lj_3-j_3 4-_uj û J j Jj I jj_Î4—& ^_jSLuj_jj 


. L1ljj_3j_3 û aJ 4-JÎ5 cj_3_uJûJ j Lj j 33 3 4_j4-jö j Lj 4-j Lj_j Aj 4-_û_3 4_j_j Lj 
j_3j_3 j/4_j v m ) 4_24_ujJ4_2 4_J 4_j4_j|j4_î 4 _û4_j 


3 3-uJ 



^_J-J_l_J_uJ_3_3 j_3 Llujj I jj û û J I J V ^S_J_3 j J-UJ.J Lî 

cj-j-lljûJ j_3 ^Suû4S Liî)ûjj4-jîi ?ûAj4-j^. jjjJj4_S ^ 3 4__û 4Û 4_jjj_û_j j_j . j j_jS_î j û j_i_Î ^_SJ4_S 

? LIlJ 3 jjjjlS SûJ û -K. J-J SjAj 4-JÖ (JjSJ4-JÎ) 4 S LjSûJ Lj_uLJ J_3_3 Ij 4_ûJ_J ^-Ijj-J 

Lli \ )û û j jj j S .jjûJ LIluj j j J ûj4_j Sûj_lj-uj4_j jL î S 4S j j j. ) 4 û \ j-j ^_j Lj j j_uj (JJ-& ^L- 3 (jj-JjS û J S J 

4J ^ l j4_jj4_uj j <3 j 4_jj ) û û jjl—3 SIj4_2 c5jlj4u 4J j(SupemOV3) lj j-j j4_3Juuj çj6j4 j i 24_j (jjiî) 4_j 
■ <3 J 4 j 1 3 3 û 4 JJ^. ^-JJJjL ^-û-J-uJ-J-uJ 4j S_3 _uj4_J Sûj jS4_J_3JJjL 4-_ûJ-uJ_3_uJ (JJ-^J- 3 ^S 4_J I û J 4_j 

10 c^^S-îj-j 4_uj— 3_uj j j_j ^4_j ^_j jS (Robert Dicke)S_jj l 1 )j_ljjj Ljj _2 S 1961 ^_îLuj 4_î 

^4S cjV Sjûj CJ J J 4 J 4 S 4_J û J 4_J (J S S t 4_J_3_3 _û 4_J 4— Û_3_J ^_) J J_J 4-J J_3 4 Cl \ 3 4_J LL û û j LuJ J J_l_î_l_3 

j j j 4 j 4S 4 __û 4_j û j 6j_) ^S 4_j V 4_î . ( ) ) ) 3 S - 3 I 4 4—û-j-j _j S j j 4S 4_î L_lj_j j jS û Aj û j 4_j ^_j 4 _û 4_j 

^_lj 4— û 4-1) j j-uj jj_û4-JÖ I 4j j j 4 ^S 4_j j j_j l_& I J 4_î 4_S_j jj^. LIlj-j jLuj jj-j_Llj 10 4_î j_) S j L1 l_lj I j_j S 
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p 


V4_j i4_l 


U 


LûûjA-jLo jj jLûjj_ûj4_S ^jöj 3 Ux)4_j Aû n ,jjjLujjA_j j Lj_ljûJ jlj4_j j 1 _Sûj_lj_uj4_j 


J A_J J <Uû AJ j LuJ JJ iXjlJ 13.7 (J J <Lj J J J J û û AJ L S 3 1_J L S \ 3 (J J I J J J J C l 'u>l 3 3 ^_J 1_S Lj 1 J ^JLJ ^—3 “ 1 A \ AJluJ I j 


aJ 

û 3 1 ^ J J J 


j j 4 _j_j_û I j b j_j j 1_S Lê 4_j 4j l_S 4_j 1 J j 4 __û 4 l_S_lj j j-uj_3 Lj ^_j 1_S 4 n n u>i lj lj 4_j j j j J j 4_S ^_j 4_û 4_j ^_j 4_j Lj 
?4_jIj 4_û4_j ^ _i ^ jj • Lj LS_j (JjLjA 4_S4_jJj ^j Jj j 4 _j 4_j1jj_jûJ IjlSLjLS 4_J cLij . jLjJbö 4 ^4_£)j4j ^jljjjJ) 
4 ( llj jLSûjjjJ 1 Jj4_û 4_j Lj j_j_S û j 4_j_j_û 1 j Lj 4_J Lj4_j_jLj ^_Sjjj (JjS_Î4_jÎJ 4 n i j_lS_ûj_û jLû_jjj_j 4_S_j jj^. 

4_û_lj . jj j jS L j jjj ûj4_j_jjjJ jLjûJ j4_!ljj_uj j4_1 4 <_S_j j 4 _j_j_û 1 j Lj 4_]4_ûjS j4_uj 4.J ûAj4_j LjLS j4_jjjj 
4 _S_jj ^jLj4_û 4Lj4_S_j I Aj Lû 4_S 4_j l_g_jj^. 4_J j LS 4 \ \ ) ö j 4 Llj 4_^j4_û 4_S 4_j4_jö jLûjjLjj ^__lj 1 jj û j Lj^. 
LLu (_S_jjjj l_j_j4L j 1_S 4_J Ijjj j jj jAjûjLj 4J ^_j j j j J j4_S4_j 4_jjj_û_j jj . û j 4 _j_lS_jj j j-ujj Lj ^jjIjAjj 
l m u i jj_uj (jk^J^Luj Lljj l_j 4 j jj .LljjJûJ jLjj (_£— >JJJ 4_j 4 _ajj L^.j4_j 0.5 jj 0 j 1 j__lj 4_J 4_jjj_ûj jj 
ûjLuj4_jî) 4_J jjjJöLû ^_S4 _jûjjj IajjjJj4_S ^j 1_Sûj Luj 4_& jLj 4_J j Lljj 0.1 AjjLj ^_jj j j J j4_S4_j 

l-Sj j a. 3 j j j û j 4_j Lj 4.S û Aj û j Lj 4_J ^_j j j j J 4_S Lljj 4_jÎD j Ljj j jj 


^jjjjJ 4_j 4 _jjj_ûj jj 4 û j 4 _jj j j_ujj |jjlj4L ^_S 4_j 4_j j 1 _j 4_J ^jjûj ^jLS c Lljj 4_j û jj_uj_û 4j j4_S4_j ^V4_j 
j Lj 4_jj Lj ^S 4_j 4 S 3 4_j L) 1_S û J ^_jj ö j 4 _û 4_j 1 A 3 lLuj ij^J i aj^ ii v jj _i i 0.00000000001 (_j Aj ûj Lj 4_J 

^ 4_j . û j 4_jjjj j j J 1 Jjj Luj Lj l_j ^_S 4 j j jj LL 4J j Lû jjL 4_û_jj ^jji jj jj 4_Sj û j 4_j 4_!s j j-uj Lj 1 J û û j Lûj Ljö 

.ûji jL j_i mediocrity ^uS^Lûûj j jj (j j Lj j Ijuj Aj 4_JÖ 4_j Lj Aj Lj 


JJjL ^_J Llujj 1_J C J 1_S û J Luj 4_& Ljjjjjj (_£j IjJ JUJ j4_S4_J J 1_S ÛJ 1 Aj AJ ÛJJJ 4 II juJ ^J 1 ~\ 3 jS ^_uJJ L^. 

c û j I j A j l û lj ö j 4_j Lûj 4_j j j j û A (j jJÎ) 4_j 4 _Sjj 4 û x \ 3 4_û 4_j 4_Sj jj^. c ^_j 4_Sjj j ö j 1 j-jj-l j Lj ... L& A j j 4 _jî) j 
^_Sjj4_!lS 1_9 jjjj j j Aj4_S ^j4_û4_j . Lllj A j 4_j_uj j j-uj ^jLSLujLj (fluke) (j4_lSl!9jJ 4_j (_S4L 

1 j A 1-S ^ 4 _jö 4_j 4_jö ^_j j jj j j j A j 4_S (j Lj û j 4 _uj ^_j LS ^ 4_ji 1 Aj j j A j 4_S ^jj j jj_û 4_J 4_Sj jj^. 4 4_jj 4_S_u j 
jj 4 _û4_j 4_Sj jj^. jjjj 1 A ( era )4jLj4j^. ^4_J Ljjû J 4_ûjj ^V4_j . 4j4_jî) ^ujjj jjjjjjAj4_S ^ujj-L-Lujjj A 
Ljj 4L 4_û_jj 4_Sj jj^. 4_j Lj 1_j jj_ujj 4_Sjj jj ^j 4_Sjj j ^j j 4_Sj j . û j 1 j Ajj 4_Sj j ^_û û û j 4_uj Ljj 4_j j Lj j 
J 1-S ÛJ l IjuJ 4_j JJ JJ 4 Jl juI 3 3 jj ( (J JJJ ) JJ3U ^-S^JÛjLûJ jLl 4J JJ J l_J_uJ JJ J JJ 4 II Ll 3 3 JJ JJJÛj4_jjJJ 
û j 4 j jj Li 3 3 1 Aj Lj j (j j Lu jS 4_j^. j Lj 4_J 4 _j_ujj jjj û j 4_L1 _lj l_j_jJ A 4_j . j 4_S A J j Lj j ^_j j_lSj_ujj 4_S 

. Li 1 _Sj j Lj j ^_S 4_û jS 


4_S 4_j4_JÎ) ^__j j jj jj jjJÎ) 4_j ^_Sj_û j j_9 ^ V 4j . 4_jj_j (jLu 


iS^ Sj ^ jjj jljV ^ Sjj jjjj-j 1 — j 


L5T: 




j jj 4_uj A j 4_S j j-uj ^_Sj j Ljl 4_j Ljjj_9 ^j Lj Lj 1 j 4_J l S. ijj jj Aj 4j^. j 4_jö . jj 4_S û A ^_uj Lj 1 J û jjJ 4_û_jj 
jAj4_!9 j4_j 4_û_jj ^_jjjj 4_S LjLSûA j Ljj-ujjj 4_jjj_uj 1 j ^a4_j l_Sjj jj_ujj 1_j (_jjjJÎ)4_j ^jjjjjjj . j4_SûA 


^uLSLujLj ^_S j j ö j Lj j ^JJ-9 j4_uj 4_j jS_Î4j 1 A 4_S 4 S \ 3 j j4__uj 4_j Ljj 4L «__S4_j ci lljjj4__ujûA 4_j 1 Aj4_j 

û Lujjjuj 4_j 1 jj 4__uj 4_jj Aj 4 __ûj 4_jj Lj j 4_j jJÖ 4_j 4 _Sj jj^. j j_lj-uj j j A 4_j jj 4_j Lj Aj Lj 4_j . 1 Aj_ujj_uj j j-uj 

cûjjjLö ^4_jî)j4j L9jj_û ^j Lj j (j4_uj4_S jj j4_jjJÎ)jj-ujj4_uj ^_Sjj 1 jj_uj 4_j jLLjj 4_jjA Ij 4_S ûjûjjjL 
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jj 4 _uojjJ9 _jj_j 4_o4_j û j Lj J tc L-LuJÛ û jjjj j j JjA_S jLjIj4_uj j_j <4 i_j Aj 4_û_j 4_lj 1_j ^4_j Ijî)öjj4_jî) 

. û j 4 _j JjS Uxi 

4 _J l S ijj_j j ^ j iXjjft t jj jj JLj l_fl 4-J 4_l_l_ljj-j 4_S ^_jLjûj4_uo ^_^_lj j j J j 4_S jjj^. lS ^"- 3 L$Î)j4_uj4_j i j4_j 
4_J 4_o_lj l_S û j û j û Aj 4 _û_Jo jJÖ ^g-S 4_j 4 S u j 4_j l_£_lj l_g_j^. ^4_S jV L S i ijj Jj 4_S 4_j Lli 33 û J aj-Juuj-lJ 


JjŞj l û*x) Lj û j 4 juI j-j 4_1 j jj^. c_Sûjj 4 _ö ? 4 J juj i j-j-j ^ UlS jjAj 4 _^. 4 S 3 S jjj_j>. iLjl 4 _j Lj 4 _j IjujjkjLj 
jj- 3 ) 4 _j LjjjSûJ 4 _S“jj-jjl_S ^ 5 __ij 4 __lj Lj 4 _j- jj 1 _S 4 -j-ojj 9 4 _ûjL jj ^_j j j_ljj-j j j J jjLSjjî) cLli xVijj-uj ^-jLSöjjJÎ) 
. û j 4 LJ-j-j-û-J j Luj j j-jJ-lj jj J_j 4 -j^. j û j Lû jj j Ljjjjjj Lj-ujjj 4 û j 4 _j 1 _S 4 _jj Lj û j 4 _uj 4 û \ jj 


jLSûjjjê 4jjj ijjûJ Lj-ujjj J j j 1 _j_lJ j l_û ûjj-_i-uj4_j jjLj 4_£ (j4_j IjjS j4_j i jlj 4_! jI_S4_uojj9 4 û \ jj 
^ jjjj ö 4j j 4_] j Aj4_uj4_jj4_j . jjjLîjûj j Lj j_L ^_ûjj_9 Ij j L^ûjjj_uj4_j 4_l4_ûjS 4_j jûAi 4 -jjj ^jû J 
^V4_j . ûj4_Sjjj ûj4-S4_j 4_J j IS ûjjj-uj4_j 4_Î4_ûjS jj_û4_ê jj lAjjjJj4S jLjûj4-uj 4_î ûj4_£jjj jjjj Lj 

J 1 _jl 4 _û 4 jÎ) 4 _j . 4 _j 4 jÖ L_$ 4 _jjj lj 1 i^. 1 Ajj jjl 4 j 100000 4 J 1 j 4 _ljS^ j ^ j 1 j j£ 4 _j 4 j l_j_j. 4 _j_jj j_L 

^Jj-û 1 -jj 1 J .4 n i jj 4 _j 1 J 4 j 1 jjj-uj 4 _j ^ 4 _j jU 4 j j lJ 4 û \ jj ^_jjj_lj_ujjj J j j 1_S ûjjj_uj 4 _j ^_jjjj 
4 -ûjLjj J j U jjJÖ 4 _j LjjjûJ 4 _j û j 4 _jj_ 9 4 j j 4 _j tûj 4 -j_ 94 _jj 1 _j^_j 4 _jj 4 _uj LjlSûJ jl_jjlj^.Lj jISûjjj-uj 4 _j 

J LUûJJJ-uj 4 _J (J û J Lû-uJ 1 _J jj lS û 4 J 1 _J J Lj^. Lj (jj-ujjj-uj ^.jLSLujLj (JÛj 4 _J jljûj 4 _u 0 C Ij 4_9 JJ-3 jj (J lU 4 _uJJjJ 9 
L S 3 Aj 4 -jj) 4 _J jLjj 4 jjjjÛJ C J 1 UûjJ_J-uj 4 _J 4 -J ^£JJ ^-S^-JÛJ^-j ^_J J jSj-uJ J J J JJ Öj 4 *3 3 3 JJ^. JJ S 1J Ljl. 

. jjj j J û 4 j j Lo 4_S jjLSûjLj 4_uojjJ9 4 û \ jj (jjj_Î4-_û 4_S ûjLuj4_jî) 


jûj 4 _j jj 


4 j Lj j j j 1 Ajj j û j J U û j 4 _uj 4_î j I jSj j 1 _j 4 (j j I 4 j j j <— Sj Aj 4-JÖ (j \ \ 3 û 4 I Aj 1_S j Lû 4-JÖ 4_î 


4-_û_jj ^-jjjj jj j 1 J j jj ûjjj^-jj jjj ^-S4 jûj1_ûj 1_JÖûjj4_jê C(jj4_Sj 4-_jj4_S Lj 4-_û_jj 4_j ljIaj 4_jjj 

^4_j û j 4 _lj I—ljJ J 4_j c4jjj 4j4_S 3 Aj 4_uj 4— jj 4_S j Lj_û 1_j^_j4_jj4_j (j4jljl4jjj j4_j LjûjLj4_uj . jj-ujj jjj 

4_jjjj jj 4_j Lj J jSSjJ j 1_S ^4_j . 4_i 1 Ajl xjjj-uj ^.jLSûjjJÖ ^_Sj 4_uj j IjÖ ^_j Ij ûjj Lûj 4_9 J-JJ 4_î 4_j l_j Aj4_uj4-jj4_S 

. jjjj 1 Aj 4_j 4-ûjj j ö j 4 j (_5 jJÖ 4 _j 

1 Aj l ~\ j 4 _j ûj 4 _j j 4 _ uj 4_î (j Jjj ^_S 4_j4_j 1 jjj j IajLS 1950 ^_jVLuj 4— î ^_j!j (j4-û4j l_ Sj-uj 4 _S jj_û 4_S4 _j 
4 û \ jj jj_û 4 — & jjj 1 j jj û j L j (Jj jJÎ) -JJ - 3 (Fred Hoyle) jjjjî) 4 jj _9 nA ^3» n jjj^. 4_û4_j 4_S 

. 4 _jj Lj û j 4 — uj ^-S 4 j û J J Lû j jj 1 jjjj j 4 _j j jjj_uj j j J û j 4 j 3 jj Aj l_û 4_ î ö j Lj û j 4 _uj 4 _J j 1_S 4 _jj l 3 û 3 S 
4 _j l_jj 4_j 4 _j j 1_3 4 4_j 4-JÖ ^_j jj j jj (_S 4_j l_jj 4_j 4_j j 4_j 4 jö ^_j_û jj 4_j ^_Sjj Lj jjjj û J Lj jjj*. j j Aj Ljö 

(jji j jj Aj LjÖ ^_j 1_S ûj 1 j l 3 ~\ 4 -ûj j_9 ) . 4— j4_JÖ j Ljjjjj 1 Aj 4_S4 _Sjj Lj 4_î JJJ- 3 J-J-J JJ 4 J jjjJjJJ (_S4 _j 4 jjL Lj 
J ûj'j 1 3 ~\ 1 Aj j jj j - 3 - 3 4_î ^ V 4 j 4 _j 4— & j Ljj jj j j_j j û j Lû j j Lû 4 _jö l!Î_lS j j Lj j 4 _jö j Lj 
^_S j J Lj ^ JJ-uJjJ J ^ JjJjJÎ) Ub 1 - 3 j ^ 4 4(3 3 3 jj_û 4_J . jjjjj jS û Ajj (Isotopes) j Ljj 1_S4 j jj j jj Lj 

4 ö j jj ^_j4-û4_j 4 _Sjjl 200 l_jj4_j jo 4 _j jjjJj 4_S 1 aSjj 1_S4 _Î j 4 _j 1 Ajj ^_j jj j jj ^^-uj j Lj 4-S 4 — û jj 4 j 

4 _J 4 S 3 S 4_j jjjjLS 4jjjjJl_j jjj jj j 4 _uj 4_ î ûAj 4 _j j Ljj ûjûjj_lS 4 _jV 4_î . 4 _jjjj (_j_uojjJ 

. 4_JJ 4 3 3 3 3 4 ^J J û 1 AJ 4j J l 3 û 3 S J J_û 4-JÖ JJ J J 1_JJ 1_S 4-jj J_lS_ 3J jS 
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4_î 4S I JLj 4-jÎlj Aj 4_j j iS b JLj 4_o_a jJÎ) Öj4_j j)jj n jS lSûj L$ 3 3 A_j_jj I Aj4_j 4_j4_j|j4_J uS__jS4a 

u> û j ^£_i i-j j ^_j j j_L_Luj j j j 4_j 4_j 4_jö j i_o jS . (j-ij-3 1 jS jj-uj j j j ( S i I i co n ) j jS_j_î_j_a <__£ û j ^ o ^ j_i 

û Aj jj jj 4_j U Lj ^SLij I j_j_a ^V4_j j_j_jS_j_jS 4_j jISûjLSjj!) . jjl_S_i 4_Lj4_S jjjjlS ^_j jS.4ajS.4_S 

4 L_i 4_j j j_i j (_£ 4_j 1- a^ j_j I 4 4_jjj_û_j jj . j_i j a_j ^ 1a\a 4_j Lli i ) b J j_i iS 4 _ojL j_i j 4_a 4_î j lS 4 \ \ i jj j LS 

J j£_3_1_3_uJ (J û J 4_J (_£ jJÖ 4_J . J Aj 4 __o A J-uJ J J J ^g—l J jJ J-3 1—3 3.kj 4_J 4_û J_3 U b J J 4_JÖ J ÛJ Lc I J J J J A5“°.J 

Aj 4.S 4 _j 4_î j Lj_ 3 l£ 4 _j_jj l j o îS 4_j_j aj 4_û_j 4_j_j Lj c 4_j 1 Aj jj j L5i jj j 4_î 1 A_j_i A j j A A (j 4 j. L i ~\ 4_J jjL j 4 _j_uj 1 j 

jjliS_Î4S 4-j jjj lA_jlSAAj4_ i j l_j 4_ î c C|UartZj_jjl j£ J jjS_j_Î_j-a (j A_j LaS j_ 3 1 A (j Lj^. 4_û 4_jö 4_j . 4 _S_j j_j 

ji_ ij (jj-3 (j, S. 3 4 j j-Q 4__ i4_jij4_î 1 1 La i ^ ^V4 _j . organism s lungs 1ajLS4 3 3 o 1 aj4_j 4_j_i_uj jLj 4_î lSaj 

(jj j4_j^. j lj 4_J j 1 — l£-1S j 1_S 4 S j-j 4_j j LLl_S_i 4_jj4_A Aj4S4ajS_j_Î_j-a j4_uj ^aLS^aAjIajS 4_ûAj j4_uj4_J 

. jj 1 jjj— 3 JJ-uJ 1 A 1 3_j J_û 1 3 

. <jjl_S_3 4_jj4_A Aj4_j 1_S4_j_j lj Aj4_uj 4 û \ jj 4 — 3 1 ij 4 Jj jjjj£lj 4 a_a4_j^. ^4_î j j_o Li ^ Sj j Lj j jj4_jlj4_j 


lithium hydride^j_Luj_J (jA_>ijA_>u 4 J 


4.S j I A4 3 1__3 (j4-j_jjl—i j j A j_i 1 j_j A A 1 3_j 4_j 4_j Lûal j_j j4_j 


Aj Lj j j A j_j 1 j_j lj j LjlSj j A j 4_JÖ . j 4 _£_j jj-uj j j A j-uj j j A_i U jj LS 4 _a 4_J 4 4_aa û j_lj ^a-a j j_Î_j ^ S j 9 b j 4_£ 
1 _JÎ)Ajj4_jÖ . Aj4_jjj£_j jl— ij 1 jj_j ^g-jj j S 4_j 4_J Ja j lj_ua j 4_a jjS 4J J-JJ LjjSl-j jLj Aj4_lij*3jg 3 ^4_JÖj4 _ 3 
ljj j jj j A A b j 1— i-uj j_i j4 _ 3 jjAj4_j 4 Aj4 3 3 *3 3 û A A (jjU 1 — Sûj 4 3 3 1 jjj Li 4 û 3 3 j4j 1 g S- 3j 4_S j4jlSl_a j4_j 
1 Aj I__û4_j_uj4_j^. 4_J j_i 3 L^ 4_uj j jÎ9 4 û \ j — 3 jjj^. 4_j 1 A__lj jj_ijj_3 jjj4__jj j4_^4_Sjjlj 4.S jj-jjLS *. S 3 3 

? jj 1 jiUjjj 4 

4^J_J_Î_J_& 3 A J^j_uJ J J A 4—3 j4_SûA jj_ujAA jLSaj_3_! Aj_3_3-uj 4— 3 4_S ( jj 1 A b A J J J L S 3 3 iS jl_A_j4_JÎi ^4-^4— 3 

J J A Aj l__ul_3_3 4_j_JjSS4A ^4_J . jjSûaS4_ 3 J JÛAAA1A^4a4a J_3LJ j j Aa 1_& j J A C i* 3 3 3 A A <A_AJjA JjJL JA 3 3 

^ J__L_Î— Î_£Ö ^_ûj_j4A J j A Lsj_j1j_jAA . j 4 -SûA A3_uJ j J A 4 û 3 3 J A J 4_j J J_J_Û J 4 a j_3 ÛJJ J LS Aj_J__J_a4a jjj\. 4 aAj4a 

^a ijjjj-3 j 1 ja^. j4_£4_Sjjl_j 4 S 3 û j— 3 4 a jjj4as4a c beryllium ^j_j_L_jj_a ^aAjSL-ajjA j_j jjjAj I aS4a4a 

1a_û 4_J_J_A ^gS-Juû j 3 1 J ^^Sjjlil J4 _a 4J j* 3 3 3 1 J-3 b A i 1 j£J-A J J A ^j_3_î_3J_J_3 uSaS <—_3_JuA_JA J_3 3_3 4a . 4a 1 A_J_J 

j4aj_ 3 jj_3 1 a 4_ûJ_J_Î_JJ_J_J j4a j4_S_JJJ\. jjlAljjJJ 4 as4_3 ^^4a . (JJJjLS 3 J J .3 3 A J J A J_J jj_3jA_J S4 a 

. l£ J J l_j ^g-O J 3 1 J 4—3 A J 4**3 3 3 A A J < LJLJJ A A l S 3 3 1 J^ 3 A J J-J_3_A J J A jSOtOpe 

>_i_J_î l_i . L* 3 3 3 b A jlj4_j J 1 a 4-S 4j_LA J J A_J LjÖ i jL£ûj_1_Luj4a ^aL£ jj_J A I Aj4_a 4_j ^A I J jS 4S4_jkjAjjLj 

J-Jji-î__jS (j4_î_3 JJ_3_L_3 _û 100 4a J 1 3 Lj J_û J ^S j4_î_3 J J-3-ÛJ b aS 3 3 J 1_S A J_L_3-A 4a ^S J J Lj 1 A_J J JJ 4_û4a 

j_J_L_JJ_A ^SjJ 1-j J Lj^J jj C JJ 4S A A *. S 3 1 (J lS4_£jJ 1 a I A4a AJ_3_Aj4a j A jj L_J 4_î . jj 1a b A Kelvin 

i*M *3 1 JJ A A ^ j_J_L_J jj_J . jjj J 4_S b A ^ j 3 1. 3 £) ^Sj J l_j 4_J ^jj J 4_9lJ jj_J_3 4_& Aj 4_J ^ A *! S. (J Aj 4_J (jLjJ 

(jj_Jj iS 1 3 A 3 ^^4 a . jj-3 J SjlS 4—3 CAjIa4aI_ 3 4_S J JJ J iS ^S_A J_J J J_J 1-3 ^gA Aj S **3 AX)JJ A JJ ^ j_j_Îa_JÖ J4a4J 

J iS 4 a_J 1— 3_û_jS 4_j LgS_J_J 3 AjS"î X jJJ J A ^_La4a4_û 4a Öj 4 *3 3 3 3 jS Lj 4a 1 A_û b A J 4a 4_î (_£ J^ 3 J 4 J J J J A ^S4a4_S_1J 

^A 1 J J_û jS 1 a £j4_A__J_î_J uSöj (jLj L jj_J 4— 3— 3— 3_î (JJ.AJ 4S B0rde3UX jAjJJ ^a!j4_A <_S_LA.1Aj4_3 t-Sûj 

t ^AA 4—3-3 1_J 4 a a 9 j J_û ^A I J J_3 J ^—iiuS 4 a J J JJ . jj-j J £-3-3-1 (JJ l-l-A J_3 A J 4_J J J A j 4 a (J A j 1a 4_î A jS. 1a 4 jj_3 jS_J 
jS_jj_j b j 4 S 3 1 4_S j1_S_j_aj1jA ûj_lj-a4a jAj4a Aj4_Sûj4a Aj_lj-a4a ^ukLj 4_î jjjjlS cjjlSûA jj_A_jj_L_3 
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J û J 4»J_lS 4Jj û J Ljaj-JjA-JJU L_Sûj t^_jLjjS ^-C 1_L ji J ÛJJ luJ*Lj u£_ul£ 6 J j£_ 3 Lû_uJ 1_3 S û J . i. UJ^-J 

. û J <0 jS û 4__J û J LuJ 4_JÎ) ^_j JjS'Ljjj J J_J J_3 ^_J 1_S 4__uJ j jJ 9 A û \ J_3 J JJ_3J l£ 



jj_û 4_j i ajLSûj V)u)4j jLj4j ijjjLS ; Alpha LaJlj ^lLuj ^-ulLjjjj-i 

^—iISLujLj ^jûj- ijS4_j iûj-LJÛJ t. ujjj J ^j_i_LlSÖ ^SjjIL jj- 1 - 0 1 1 4 1 a£4_j4_j 

. 4 _j 4 _a£ûJ jjj ^j-Slj I 4jjj ^^-iSjjLj jLijji 


LLÎLj (j4_S_îjL4L 4_Sj JJ^. ÛJ Ij jLl 1 ^jLLILj ^g-J-j l IjuJ JujL-uJ jj— 3 (_5jlL A_jj_3jLS ^g-jjj /LjJJ J ^_ujL_ujjj_J ^4 _j 


4_j4_jö A_j Lo AJ 4_j 1 j ^j_uj A_j 




| J. 1 4_S 4__uJ_J_uJ J J^J A S 1 J ‘*v 


ÛJ 4_J_3_3 L_3_uJ LLÎ Lj (_£ 4_S_3 J A_î J J_3 J L^ ^_J J J_J_ 


^—jLSûjj ^jjS 4_S JjS ^-j_u-j_uj_ 3_3 j_j jJÖ |j 1952 ^__î Luj AJ 4__ûA_Î j I Jj^_j j 4 __uj 4_j . L_i_j_j ^4_L jjj L_i \ i û û 


4 ^ j_3_LjJÎ) ^_3_3 J_3 J_3 Lj ^_Sj J l_j J_J û J_3 ^ S 1 J l_j 

. LLLSûj a l j4_jj4__uj4-j LjA_JÖ 

x3 J J J ^jlj_J Lj LS ö J ÛJ A_J ^ 5 _3_3J_3_uJ_3_3 ^_J LuJ Lj 1_J J_J_9 

A_3J_3JJ_3 Lj (_£ ÛJJ ^]4_SA_Î Lll 3 3 J LujS4-J ^_J 4_S_J J_J 4_J Lli_3_3 û J ^ J_J_L_JJÎ) ^_S J J l_j ^JA_jA_J AJ-J. î 3J_3 ^_S J J l_j 
J 1—3 J j)_3J 4_J ^_S 4_J û 'J-J, jjJ 4_J J 1_S 4 3 3lS J J l_j û J 4_j I J J 1_S ^jLjL 4_S 4 S 3 j J 4__û 4_J 4 I J 4-S ÛJ J -1 3 JUJ J J J 4_J j-J J 1_£ 

ûjj ^ £_ 1 3_uj L j IjaLjLS j4_î i û j i jL-j-î resonance (Jûj4_llS_ijj j l_j jjJÛjljjjj ^4 _j .Ljl-Söj 

(Caltech)^_LJLS 4_î (William Fowler)j4_îjj_9 ^i_j_î_jj & (J_jj_& ^_jLS4Ljjj^.j_j j4_uj4_î j4_& c4_j_j_ 3 jij-uji_j 

j4_uJ 4_î (j_3J_& (_j4-S4 \ \ 3 I JJ—3—3 j_3 JJJ L_Aj_3jS ^-^4— 3_1J iSlLuJ-J 4_S 4 Ûj4__3_3jj J ^ 3 juJ jl_û4_JÖ Cjlj4_S 4—3 

■ (J ÛJ J_î ^ -3 ^LS J J l_j ^_J J J_J_3-uJ J J J 


4L1jj4_S_3 û j 4L1j_3 J jS_j_9 1_j ^_j 1_S4_S_Î4__j 4^_j4_jÎ) L_S4_jl_jlj ^4_Sl_L jûjLj j_û ^_j 4_jjj. xxi j_j jJÖ 

^ 1L_j4_j4_ û j_j Ljuuj 4LLj 4_j ^g_S4_j û j j Lo 4 _j j 1 _j4_S4 1 3 3 Ij_j J ^-jSjjLL (jLjj-ji ^_j lS L uj Lj Llu 1 3 j L j 4ûj4J4_jî) 
Lj_uj_3j_j_3 (jûjl iL4_j 4_j jjj4_S I J 4 _û û û j 4__uj j4_J . j_j i ^4 _jÎ)j4_j I Aj l_S ö j_3-j-uj 4_j jLL 4_î 4.S 4 _j4_L Lû iS Lj j4_j 
LujLj ^4_î 4_S Ljl_S_3_3_J LLj4_Sjj ^j4_j_3 Aj4__û ûjJÎ)4_j j4_j (_£Ûjl.ll4_J 4_î Lj ^_jIjûJ4_L ^_iSjjLL (J 1_JJ_J_9 

^4_î cj_jjî)4_j ^_S_3_j j j-uj_3 Lj ^jj»i Lijj ^-j-j-uj I j j4__uj 4_î û j 4 _L_jJ jS_iJ 4_j ^ V4 _j . û j j_j Ljö ^4_&j4_j I J4_j Lj 1_jj_j_9 
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l_J_LjJJ-uJ iS LuJ L> J 4_S4_J (J Lj AJ (J JjSj I_J_uJJ_J 4_J ÛJJ JjS J l. IJ-uJ û J i.^ n l_uj4_S I I J J (J 4_j V LuJ 

LIlujjjJ û j û j 4_j j_lj_o jS ^_jj4_J jLS4_1jJj_û j_lj I j_j û 4 4 _o_lj jj_û4_j ?jj_jûJ jjj^. JJJ -ij4_S i 4_j Lj j j_j j 1 j 1 i^. 
^g-J lS 4_i 4 Î-JJ^—J-J ÛJ-L& ^g_Jj4_J_l j4__uj 4_J ^g— LJ 1 IjuJ (jLLÎLj ^g_J 1_S û J 4_j L J 1_S ^g-Lj_l £g_î û û J 1_û_LJ 4_S jj4_S_j 

. û 4 3 4_J *_J_uJ J J-uJ 

(jj_j_& ^_jj_i 4_1 Lj4_uj4_J 0.5 l_ S ûj ^j4_Jj£j^_j 1 1 j jS 4_S LjIjûJ ^g-j 1 L’i lj ûjjj^. j4_l ^g_j JjSjLûj4__j 

^4_j^.j4_uj (j4_£_jjj ^—ljLjûjLS ^jjjö ^g_j4__uj aJ 4 jL (Strong Nuclear Force) j-L34^ ^jjLj 

4_S (j4_jLjj j4_j (jj4_S4_j 4 _j4__û4_j .LjLjûJ jLj4_] j ISûj_lj-uj4-j (jjlj4_j ^_j 1_S4_jj^_j_ujSj_i jLj j 1_S4_j j_jj 1_S 
j Lj j ^g_j j j_j ^g_j iS 4 _j^. j 4 __û (j û j 4_j jJÖ 4_j c‘j 3 3 û J j iS Luj_j j ^g ljj jS ^ 4 _j_uj Lj 4_j . j-j-uj Lj_j û J 4__û_lj 

cjjjJjjSûJ jIjS_jjLjJ ^g_S 4 _j 4_S_j j 4_Î4__ûjS 4_j ^gLilS t j iS 4 \ \ ) j j J j 4_S 4_î_j J j_û j ö j 4_j j j£_l9 Lj 4_j 
Lj j_lS ^g_j iS Luj Lj I j jS j 4_uj 4_î 4 j \ î jSj î 4_j j_i 1 ^ 4 4_j Lû 4_j . j_jLî_j J 4_jö j 4_j Lj j_j_9 ^_j 1_S 4_ju j j_lj 

^.jSjj tj ^g— Jjj-^. Lj_j 4_j 4 _û 1 3 4_j j ûJ j 4_j (j_j j j_j_uj_j 4_S û j 4_j Lû 4_î . j_j jS_j c. A ujS-ij ^g_S 4_j û j_j_uj 4_j 

^g—LJ J_J J J J jS_î 4_J . Lj \ 3 û û I J J Lû_J J J.J J 4_uJ 4_î (J J 4. S \ 1 J i_S 4_J_J_J ^g_LuJ_LJ ILl£ J_û J J l_£ (_J J_JJÖ J Lj JJ- 3 ^Lj 

. j j I jL_S_jj Jjj ^SLij I j_j_uj 4_j j j 4_S û J j û J I jj 1 û 3 1_S 4_l_lj j j_j_j 4_î j4_jIj4_j *_ Sûj j 1_S 4 __lj 4 ljj^— lj ûjjS4_j 

jjj 4_j_lj_û 4_j iLj_jjjSûJ ^g_3_3ûjlj4_j 4_j jjjJj 4_S ^g_j 4_j l_j jj^. cj_jjJjjS_ 3 ^4_S jjj ^ S ijj 4_j 1_j_j4Lj j4_S4_j 

. LIlj 3 Lj j LL> jS jLjj j_j I J_j 1_S 4 _j 4J L^. (j4_jjjj 

^jLjûj4_uj 4_î i 4_j I j j_j j-JjljV jjj 6 ûj_j_& *Lj I j 4 j_j 4_S 4_j_jS j j l_j ûj_jJÎ) j4_S4_j 4 4_jjj_û_ 3 j_j 

(jl_ÛJJ_3 ^g_S4_J ÛJ_L_3 -uj 4_J g_J-A 4-JJJ ^ J î-Ll& 4_J JJJ_3ÛJ UUU*Lj^“^ ^g— 3 LS 4 j 3 J J J-3 Lfl jj_û4_jö IajjjJj 4_S 
j_9 (j jjL 4_î 4_S 4 _j_uj_j_3 4 û JJ-9 4_j L 9 j_3 j 4 _j j-uj 4_j I j_j j_j^)_jJÎ) 4_j j j j j 4.S 4_j j Lj £ j j_j û J 4_j t_j_j_o j j J 

^ 4_JÖ j 4_j Lj j ^g_û j 1 j-9 Lj 4 j j j J j 4_S ^g_j l£ 4 __uo j jJ9 4 û \ j_3 ^g_j j j_lj_uj j j J jJÎ) û j j-J û J 4_j jj Luj j 4_j 4 1 J û J 4_j 
J J J J_3 J_3_3 4_J J J-J û J J J J JJ^. ö .iS 3 3 4_J l_j J J_J J_3_uJJ J^9 Lj 4_uJ 4_î 0.2 J 1-S 4_j J_3 J J_J j4_S4_j . Lj„j 3 

L_s_uj jj J j j_j jj_j 4.S i_Sj I jS ^g_j 1_S û j jj^. 3 1 " * jjj Lj (jjS j4_S4_j . jjj_jûJ { j 1 J4_j l_3 L-j} J \ \ \ 1-j jLS4_ûj_34_j 

4_Sjjl_j j4_J jjjjûJ j_jj I J4_j l_3 l_j jLjjjL. j_j jIj4_j Lj_jjJjjS_j Lj4_uj 4_î 10 (j4_S_jj_i4_j j4_SûJ 

L_S_1JJJ^. jS û J Û4_jûj4_û Ij jlS^SjljS ^g_3 l_J_uJ J 1_J (jjS I A_3_Lj_uJ I J 4_J t j-Jj4 S’LxlJJ J jlj4_J 4_S ^4. 3 3 û j_j4_j 

. J I J 4_J l_3 (J J Sjj Lj (J û J LûJ J_3 J_3 J j J ^g-J J J_J J_J û J I jS J 4_uJ 4_î J L-U J LudS Lj^. 


>e 


4L1* 




I Aj l-S 4_î l 1 \ IJJ-1 4_î ^g_J J I J 4_J l_3 L S 3 î LuJ J J_3_L_3 _û 


Lj4_uj Aj4_j^. 


I J ulj •— SLiS 4 _j 4_j4_j|j4_î 


. j_ 3 jjj-j L S_jj jjj_j 3 ~i u LS 4 _j_j I j 4—9 4 __lj I jj j j (jûjLûj j Ljl_S_j 4 _Lj 4 _S I Aj LSûj L_j 4 _û 4 _î jLjj (J^J^Lj 
4 _S_Î_jJÖ ^g_î l i \ i j j-j I Aj_j I j J J ^ £g-uJ Lj_j 4 _j c J jS_u 1 j_S ^g_j LS L_j Lj ^g_j_i 4 _j 4 _S_j jj^. ? 4 _j 1 j 4 _û 4 _j ^ _i j. j_j 

(_Sûj j Ij 4 _j ^^ 4 _j 4 _j_iS_ûj_û 1 4 j_j ^g_j 1 _S 4 _j_j I j j j J 4 _î j l_S 4 _j_j 4 _jj Lj ûjûj_jj . 4 _j_iS_û j_û jIj 4 _jLj 

(^_j I j j j J L 5 “ uJ *L_Î 4 S j_i (j 4 _j Ij 4 _j jj_û 4 _jö 4 _î . jj I J 4 _j l _3 l_j 4 _jj_i cjSjjj 4 __î j_i j_i_j ^g_j l_S 4 _jjjj^.j_j 
4 _aJjj 1 . 4 _Î 4 _Sûj Luj 4 _jö 4 _S (Jûj 4 _j (jj_& 3 LjJLiûJ jj ^_j l_Sûj Luj 4 _jö ^_j Jj S Lu \ S (-Sûj <_Sjj_^_j ^ S \ ijj-Lj Lj 

4_î û j 4_j_j j 4 _Sjjj J j Lj j jj^. j û j 4_j j û j 4_j^_j_j j l j î_3 ^_S 4_j 4 _SJ jjL 4_j_i j 4_S_j j û j 6 j 6 J 4_jljj^_j (j 4_S 4 _j_j 4_j j Lj 


www.dengekan.com 


Page 136 


uJ JJj4_uJ AJ . J_ J_3ÛJ A II \4-j4_J (jl—3 JJJ. 3 J-uJ ö J jl-J I 4_S 4_j 4_î L^. jjJj4_jÎ) 4j . L-jjJ JJ^_J JJ_1. 

. Lj iSû J ^4_S ^j—3 I JJJ -i LS” Uj ^ J- 3 Ij^ 3 -^. JJJ j4_j JJ û J I J-3-3 ^J — 3 û J S Jl 3 S (JJ_3JÎ) C Ûj4_l_3 Ijjj -i 

^4_S V 4 (JÛJJ-uJ 4_J jl_3_jlj_3_3 (JJJjfc Ûj4j_3__3__3 Lj U J J J CjAj J J J J 1 J_3_J (jl Jj4_j> j4_S^U 1 4_3_3 1 JJ J J L£“ UJ 

j_j 1_Ûûjj4_{Î) 1/16 4_j 14_3-j1jjjJ 5 <U t 1/8 4_j Llij-j ö ö 4_û 4_j 1 4_jj I j j j -i j I j-^. 4_1 I aILL IS 4_! Lj LS û J 

J JjL t ^U I J J J £ 5 -'“° ^L-Î JJ Lj I J t ^ l ~\ 3 4_J J 4-J (_S û J . C**! 3 3 û J (_£ ÛJJJ J 4-J û JJ juJ j 4_j jjj jj ^u 15 4_jj I j J j 4 

^jjjj j JjS juI jl S jjjjöjj ^ujjLjLj ^ 5 jj-uj 4_j 4_1 l_j axi j V 1 — 3 jl_û4_û 4 _j 1jj1j4_jLj ^ Sj L j J 4J Ljjjljjlj 
j4_ö (Black Hole) jjûj 4_j jS 4_j L 3 3 3 6 J j t_j_3_û j û a£_jj 4jjL1_j t ö j 4_j_u û 4_jJ ^_Sj_uj4_j j Lj t Lj_jj4_JÎ) 
^jjjJÎ) j j 1_S 4_jj Lj ö j 1-S ûjjJÊ c I J-jj_ûjj4_j ^j4_jljjj 4_î .jjj^.û-lS_u j!_ûjj_û4_j ^u Lj j Ljjj j1_j£j_û1_S 
jLj jl_S4_ûjj4_j j l_j ^g-jjj iS 3 l4_j 4j 1 Ij l_j Lû 4_û4_j . JjSûJ j1_jjLj_9ûj <_S4j l_ Sûj j 4 j S L’i 3 S 

ûj 1 jj_uj ^a4_j ^jj4_j j L^. 4 _û 4_Ê 4_j . jj_ujjjjûJ l_Sj j l_j jûj4_j ^uj j Iu^uj ^_S4u4_Suj 4_j jLj j_jj4_jûJjûJ 

. Ljjj L 3 xxjjj J jjj4_j j_j_S_û j_û 

jjj Ljjj4_SûJjûJ Ij tLjl£j 4j4_û-jjjJÊ jj4_ jjj ^jjAjjj ^_j4_û jLjljj cjjJLj jjjIlS 1 jj-uj ^ujj4_SjûJ 
LjjjjljjûJ l_jj4_j j ö j 1 jjS-Sj j ^j J j j 4_j jjj 6 j l 3 j 0 Sjj jl 3 S 3 *i.i 3 u Ljjjjj-uj ^uLSLujIu . Ljjj i_Sjjj4_î 

j4_j4_j . (. 3 3 j 4jj >. S 3 3 LLuj. 3 3 j4jûjj_uj ^4_j jLjj j4_jj4_S Lj LjjjJj ^1 uuj4u lSjjjuj jjj ^uljjS 

û jj-uj j Lû j Ujj-û t4_j Ijjj4_j I J Lj jj_9 3 1_S 4_j jj jj jj L uj 1 _j 4_J Ljj4_Sjj ^_S4 j ûjj-uj4_j ^ujLSöJjj 

■ 33~? ö ^ 4-S Lj_uj j j J l j ui 3 3 3 Lj j 


^JJ 4_S 1 4_jj l 3 j’l 3 3 1—3 ^g-J 1— S 4 j’l 3 Sj Lft 4_J (jSjJjS4_j (_£jS_Î4_jfc jl_S4_jj4_SjJ JJ JJ-uJJ_l I JJ^_3 J ö_uJ J JJJJJJJ 

uSjjLS dj1915 ^JLuj 4J jUjj^ jSûj .(Cosmological ConstantJ^jj jj^i ^jj^4j ^jjj^ 

.^jû J 4_îj_û jS 4_j j ^jjiSûJ 4_j cûjlj-ujûj jjjJj4_S jjj Ij (_£jûjl_J t 4 jS_uj4_S_u1-3j (_54_S4_jjjj_u jj 1 3 j’i 3 3 1 — 3 
jjl_j 4_j jûjLj S 3JJ-& I 4 j 4_S 4__3j j jjj jjj 4_î j4_j tjjjjSûjlj jjjS4_j jLSûJjLû jj_û4_jî) jûj4_j j jJÖ 4_j 
ûjjJÎ) ^4_j . J jS-uj 4_S_ujjj I 4 j jU. jl_j 4_J jLûjI J jj jjjJj4-S ^jj4j^. ^jûj4_jjjjj 1 _Sj ûj4_j jj jJjS-ujjS ûjJ 
- I j 4_9 ^_û4_sÎ)j4_j jS Î4_j Lj4_j l_j Ûj4_jjjj4_jj l_j ^_S4u ûj L^j4-uj 4J Lsî)ûjj4-jî) tjjj4_j jj ^ûLSûjjJÎ) »-Sûj 

. Lj iLSûJ 4 _SûjjJÎ) ^ujjj^. ^j4_!9 jj-uj 4 3 3 3 j j Jj 4_S ûjjS4_j ^4_j t4_jl_S 


4S4_jjjjjj 4_î 4_S 4 3 3 3 j j J j 4-S ûjjS 4_j jj l 3 j'i 3 3 1 — 3 . 4_jjj jLLujûj jjjJj 4_S tûj4_j|jjjj Ûj4_j (_Sjj1_S 

j4_uj 4J j LS 4 j 3 j 3 3 I jl 998 ^JL-j 4_î . 1 1 jl& j j l_j 1 ^jjjl. ^jLjj (j4_]4-jî) jjjjûjj4_S 4_j j JjjV 
jjS_ûj_û 4_j LujS ^4_j (Jj-ujjLjûJ jûj4_j 1 1 . 3 3 J'i S ö J ûj4_j|jjlj 4_j jjjJj4_S 4_S jjjJ jjj ^_S4u L9 jjj4_jj_uj 
ûjjS 4_j 4_jjj . LIuj l_j I J j4_uj 4_î ^jj4_SLjjLS IjIj4_9 jLj 4_î ûjûj4_Ûjjj .1 ^ S ijjJÎ) ^jûj4_j j4_S4_û 4_j_jj 
jl_3 ûj-Luj (j4_SûjJ jjj I j Lj 4 —ûjj jûj4_j j jJÎ) 4 _j . ûj4_j IjS I Jj4_j4_j ^uluS jj ^SLij l_Uk 4_S 4 _jjj j j J j 4_S 

jLjjSjJÎ) l S 3 Al4—& 1_jjj_9 ^LsLjlj ?ûAj4_u. 4_Sûjj 1 3 1 3 t^jSûJ jLû4jL4_j l_Sj J 1_J_uJ jj t l_j 

ului 3 ^jûjj j4_j ^V4_j tLjjj û j 4 _jj_û 4-jj I jS ^SjjlSj-û ^uj4_Sjj 1_S (jj-ö 4 _j 4_j4_j|j4j 4-j ûj4_j_ujû J4_j 
4_S Ijlj_ûûJj4_j 4— î j-9-uj 1 20 (J4_S4_J 1 4_j I j . ûjjûjj4S ^j4_j4_S4_jjjjjj l_jSj_û ûjjJÖ 4_J jL^. 120 ûjl jS 

. û j I jjjj ûj4_SL9jjj4_jj_uj ^jûj4_jj_94_j jJÎ) 4_j 4_S ^jûjj j4-J ûjjûjj 4_S jjj 
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LuJ uSjJJ jS 4j4_Î4_& ÖJJjSî) jlS^J A-S 4 J 3 JjSj 1 jJ 3 J_3 (JûjSjJÖ j4_J 4-J I J (jSS 4 _ûA_J 

^S 4_j û j_luj 4_j j û j 4 _j_j juoj û J 4_£ û j û j 4_j û j Lûj ^j j 4 _j_j j iS & jj û jjj^_c j_o lS û j . 4_j 4_û j Lj_j j j_j j_j 
^j j j_j û j j 4_j 4 _jûj4_j û j I j _ 3 Ij 4.S l S ij. Ai.) . û j 4 3 3 1 3 .& 6 J uSj j j. 3 ^_Sjj j 4_S Lj_j4Jj jljS4j jIjjûjLj^. 
j iS û j_l_luj 4_j 4_Î4 _ûjS ^jûj4_j jjjjj 4 û j 4 _j_l9 4_j_j j I_û 4_£ 4_j j j j j 4_S ^jûj4_j (_£j-& ûjj-jûJ ^_jjjjJj4_S ^jjjj4_j 
.jj_jûJ ^4_j_uj4_j 4 j-j l_j_uj L j ^jj 4Sjj_j4_jî) 4_û_j_j j4_jLjj j4_j 4^_j4_j4_SûJ ûj4_j jj4_û4_j cjjSjûj ^jj_9 

jLSûjj-uj jj jj Jj j 4_j jjj S. ? jjjjjj jSj ûj4_Sjj 4_j I j j j C-j-û j Ljj4_Sjj ^4_j 4 _ûjj jjjIjjûJ jjj^. 
4 4_j 4_û j Ljj j jj juj L^. j jj ^ S j j j u_S û j Ljjj_9 ^j l_S Luj Lj ^j 4_jjj j ^j_uj j j-uj 4_î 1 3 4 4_j 4_û j Ljj j jj 

j LjjjSj 4_!sjj_uj ^jj L uj L j 4_j jjj jS l_j 4 _û4_j ,ûj4_jjjjJûJ jI_Sûj4_jSLs I û4S4_Sjjj 4_î 4 _û_jj jûj4_Î I J jj^. 
j j Lû 4_S 4-j j j J j 4_S . û jjJ j jJö j J j j LS 4 _jj 4_s 4_ujJ 4_s 4_j j 4_S_jj^. j Lj jj_S ^j l_S 4 _S_û 4j^. ^j j 4_Sj j 1_S 4_î 

jj 4_û_jj j 4_S 4_j t 4 _j 4_û_jj Lj j ^j JjSj ij iSjlujj jjj j 4_j j j I jS j Lû j j j J j_j ^U^ 3 4 uS 4 _j jj ^j S Luj 1_j 

J JJjSj 4 _!sjj_uJ 4_JJJ J LuJ S 4jL4j ?ûj4_jûjS J J jSjJ J I_Sj_uJ û û JJ ^4S JJJ ^jSjj I JJ 4jj4__û JJJJ 

? 4_j I j 4 _û4_j ^ j, -n jj 4_jj Luj Lj ^Sj j Lj_uj jj jLûûjjIjÎ) 

j4jS.1_jS j4_j . I J jS. jjlS jj 4_j4_SJ4_j 4_j S Aj l j jS <3 j 4 S jj ^4_j jjjJj 4_jjJ jSj4j^. (jjJ^Sjjj 
j ^jjjj S 4_j û J j û j S.j 4 _uj 4_J j 9 j j_û (jj jj. ^j J jSjj^. 4_j_jjjj jj û j I jS jjj I jj J j j j J j 4 S 4_j I jjjj 
û jj_j ^jjjjj_û ^Sjj4j|jjj 4-J . 4_j j jj Lî) j û j 4j j 4_û 4_J (JLj jIjIj4_jî) l S 3 j-J ^j S4jj4_j Lj_94j 

jS_j 4_ûjj ûjjAjS^SjSij j S 1 j juL i 0 j jj L& Ij (Mayan Popol Vuh) ll ^S_î4_s ^j4SLj_94j 

j jj i_j_j j j J S j j_û S û j jj_jj 4S 4-jjj û j j 4 jS j Lûjjj j j J 4S j 4 j l j j j 4_î j LS 4jj j S Lj j 
jS4_!9jJ_û jjjJûJ I Aj_JJ I J JJJJ ^SLuJ 2000 4_J ^JJJ_U S JL 9 û J . lj-jj_J.4jJJ ^SjûJ ^ J. 3j4_jj J-j. 
^jjj^ jj ^jûj j jSjlj [jj-L u' 4j . j jj j I jS jj j L_j j S û J J S S ^_j S 4j c I J3 jjL j 4S Sj S t 

(j cj 400 ) (Yu-K’ou)jj£ jj Taoist ls uj jj S ^_9j_j4_Jj4_9 jjj^. ^J iVj 4_î . J jS jj_uj j j J jlj4j 
jj j 4_jj j 4_j I j jj_^. jjj j S-J S û j j J jSÎ jj S û j 4S j jju^. S 1 j 4_j_Sj j S j 4 _Sj j 4_î j 4S S Aj S 

l 3 3 &) ^4_£)j4j ^jSûjûj4_Î4j j jS4_lljS t4_ûjj jJj_j jj ^_u4jjS 4j t JjSj_jjjJ jJjS4_j4S 

I S S I jj S ^gSj ijj j. 4_î j û J4j9 ^ û J 4j u_j I jj J ^_j 1 — : 1 j LS 4_j 1 jS 4_!9 û û t S I j Sj j j jjj jj_Î jS 4_î 

4 S 4j I J jj_jj j 4 j ^J j 4 _Sj j S jjj 4_J ^jj jj-jj J I jj j û jj-j 4j j jS ^jj Sj_jj jS ^j l 0 j ^ V 4j t j 4 S û J 

^j jj Ijj J l S 3 l!i4j ^j 4j j S 4 j’i ~\ 4j I JL_3 jj_j j j-j jjS4_û_jjJÎ) ^Sjj Lg__u^. 4_î jjj Ij jjûjS 

Thomas jjSj_SS jjSjj ljIjûjS ^jSSLj ^.jLlSjjS ^jSSjS . jjIjSj-jjjJ jj-j4_!S4j 

j4 j4_jj 4_î Sjjî)jS4j S jS. ^jjjj jj SLjSjjî) Sûj j l g j ^ jj ^jjjujjj4j ^j^SSajS (Acjuinas) 

S_jj j j 4 S ^_S_S S j jS j û J j 4 jS ^j j û j û J S j j j j u Sj-jj jS ^jj S UU -3 4j 1 S I j I JLû 4j û J j 4 _jî) 

. JJ jSjJJ (_5J JJ JJJ 1_J S S J I J 4_î (J-3-3 I J-3-J 4_ûJJ (J û j 4 j JJ 4_U_U 4j JJ 




archbishop l_S 4_jj 4 J 9 ^Sjj4_uj j4jV 4_î j4jj4_û 4_J jSo S4j^. jSj_ujjjS 

4 _î t s_ujjj (Jjjjj_jjjj . IjS_j4_S_u!jj (Christoph Schonborn)(jjjjjj_j j9jj_jjjS ûjS4jj_9 

^JJJJJJ S jjj (_S û J 3J L S 3 l!l4Jl ^jS (J S 4jJJ_uJ3 I J 4_Sj4j t I JLû4S4j J jj*j.l 3 3 (j4_j4_j (jSûj4_J 
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ji j+iA i j 4 multiverse [many universes] ^-ijjjj^ia ji j neo-Darwinism 

I j AJ i cJlujA. juji. i4j A_j j Lj_j ^j 4_û <j_i cûjA_jjjJûJ j_uê<Lj (j4_a_Î4j 4_j I Jlj_j j_j ^ i xu j Ij 4_J j_j_j I j_j J j_j 
4_j CIj 1_S û J ci j j_o ^ Uxjj-uj 4J ^jjjj 4_j 

I .*> j ijoj 1_j_j j j J j 4_S 4J. j jll£ 4 _j ^_û j jJ 4_û j ^ j V j 

LujLj j Jj j ^ 'l.i L ^ j 4 £jj Jj^ j_j jûjLûLj JIJlj Jjl£ 4-S j_i_j 1 j_j J j LL-uj<Lj4_û j_j j_jJÎ)4_j j4_uJ4_j 

. J j-^_J Lû_uj 1_j 1 4 jÛ!i ji 4_] i_^ û j 4_j l£ 4 i__j l_j j_j_a 



^ j 1 j-uj l£ j 4 _uj_i_iS . û j 4 _jj 4 .S û 4 j j j 4 1 J joL. 

I J C LliLû J J-uJ ^J 1 J J J-l-3 I J-J 4 û J ^ -3 3 ^ 3 - 3 l— 3 ‘^Lj Ij 


^j4_^4_Lj Jj_û 4 4jjj 4j4_u (j jLj ûj Lj L9jj_û 4_j 1 ju 1 j i"ui j Ij ûj4j 4j£_j öj 4_J q Lij4-_A.j ûj ^_3 LL. 

^_jjj_L ^_ûiiud_i_uj ^jaLûjLj ^_jjûj 4-S 4 jjj solar system^jjjj. ^ aILuj_juuj Copernican^ iS \ ijjjjii 

4_j 1_ÛJ_J_9 j_û j_j j j-uj_j 4_j j 1 g -j j_j ^jjj 1 j j_i_j (j j_L ja jS_u j_ujS 4_j 1 J û j 4_J j_j 4_uj . L1 j 1_S ILj j_j 1 

4^j 4^n 4_i ^ \ û i j i— i ^jal j4j j_j Lj4_jiLj4Lj jûajûjLj ci jj-û jj_j1j_j_i_j 4-£ jjj anthropomorphic 

Aj 4_a j 4_3) . û j 4 _j j j J j 4_£ ^jAjûjILj 4-J 4_jjjj ^jjûj LjjjjûJ 6 j 4_j 4-S û Aj û j ILj jj-L 4_Jj J j_û (j4i Ij4 j. j 

ûjjj-uj4_j 4_j Jjj1j4_j 4_j ûjûAjûjILj j4_J (j4_Sljj4_û ^V^Lj 4_jjj 1 Aj l g j (JAjûjILj 4_J ^jjûj 
^j4_j4_uj ^g_i l £ û j 4j Jj *\ \ 9 Lj j c_j jS-ujj_Î 4_j 1 1 i i .& i 4_j . 4 _û4_£ JJJ fixed StaTS j LSûjjjjSûjijj 

4-S ûj4_jjjj_ujj 1 Aj j j û 4 4_j (_ Aj Lû 4_jjj ûjLuj4-JÎ) L_u4_j 4_û_u (j4-Sûj Luj4_ û cjj-ujja. (_5JÛ4 ^4_j û .A94-A. 

■ U.}.} 3 1 4j j j 4 j 4_a 4_J LL 4_jj Lj £jl j j j-uj (jjiLî 4_û 4 _û_u (j 4_u_ujjj jj j 4u jjj jj Lj ^jj AjjS 

(Jjjj^. !j jj^. S j C lu 4_J tûj4_jjjjj jjjJj4_a (JûjLjjûJ j Lû jj Lj j ^ 4_ û_u 1 Ajj 1 j 4 (j^j'Liu ^4_J 

^jlSLji 4J l S i j j j ^jLSûJjj 4jj_jj_Sjj (j4__ulj4 ^4 j ^j 1_S ö j 4jj j j J ^V4u i jja^J ûj Lj4-JÎ) 
4(_£ûj4j iaj.i4_a. 4_] i4_S4jj^ LjAjLj jj ûj4jl__u 4 _ ûjj 4_J jjj 4-£ i_SjAj4_ & ^a 4_S (jV LIujIjjûJ LaLjjj-j 

l£ û jj jjS 4j 4j 'L j 4_J . L_uj I 4 ^_û Laj 4j j j 4_û ^ fuj 4 Luj 1 jj J l j i j û û j 4_jj 4 _û ^jj 1 jj-î 4 4 _û 4j 
ijujAûJ I Aj l_S4j Laj lu ji 4J jL£4_jLujLj 4 _û 1 ja j jj ^u Ajj jja. 4_J ^j jjILjûJ (Jûj4_j ( JJ -& 4j 1_Sjjj_û4j 
ûj4j j4jê ^^4j c jj_Lgj jjlj jûj4jjj iAj4 _ û-jjJÖ ^jjjIjjJ LajjjjaûJ Ûj4jjj^j_u4j ûj1jj_j ^4j 

. 4j4-Sûj4Luj Ijj J 1 J j_L 4i> 


u 1 j ^_û V ö j 4 _û 4u ^ V 4 j 


Ij j l_û 4-S 4j j j 4 j 4-a jLûjjjj 1 Aû 4 j u ^j4j 4J 4_û_u . 4j_u ^5JJ , 

jLajL .ûjûjIjIj-a. jLujL 4j ^V4j jLSûjLûj4j_u 4jjj 4j4j 4j 4 S iS4j L_u4j ££j4_5jjjû4 
. 1 J J j j ^jj-jjuSu j 4_î ûj-iA-C j_û ^u 4 jSj Lûj 4 j jj Ljjj 1 jjjJÎ) 1 4 4j_u 4j ûj 4j JjS j_u j 4j ^_u j j 4 j 4 _a û j_9 
4_uj <û jj_a_c j_û 4j 1 j . 1 Aj jj j ILujj 4 j 4 _a ^j iS 4 j_u j jjj j lj 4J 4_u j j_j_u j 4_ û ^_û Laj 4j j 4j j 4j 

■ ^jujjj 3 ^-alj4_û J 


I j iL ^L^jûjj-j 4j ^j 1 jj û J j_jJÖ4j ^JAjj j jjj j ^jj-ujjjjj jjj I j 


4j 4 Lajj La-jIj Ûj4j j4a4j ^V4j 
^jj 4j jjj-j jl_û4-jî) j4_j 4_] ^jLjjJ (_ 5 4j j (jLu L ^jjjjjjj ^jLL . LIuj jj jî) j4jûjljV (J4 _a 4J 
jj_û4ji l jj i ) - ûjj_j jjj i i 4 " jj i j jj j Lû 4-S 4j j j J j 4_a Ljj J 4j j 1 j j4j c j j> 4j 4__u 4 a \ j j ûj4LiSl_9 
jj 4j jjjj j jj. ^_û_lj_u ja L& û j j 4-jî) jj ^j j j j j 4_a j j j 4j 4 S iS 4j 1__u 4j - Ju t_S 4u t-j ûj j J J 4 j 4_a 

j j j 4_J 4_£jS 4j 


4 û u 


^ j-j 4 S i i j ^j j 4 SSij 4_aj j j Lû 4-JÖ 4j Lj j û 4 ûj 4j (j L Lû 4_û 4j . jj 


û U U 


www.dengekan.com 


Page 139 


4 _J J_J jjLLjjJ-J 


4 J 1 


<\ LuJ LuJ 


^ 4_1 jj_j_l_Lj 4 _j (jûj 4 _j (jjjfc 4 _j 4 _ljLuj 1 _j 




j Lo 4_S 4 _j_j \\ j_k. 

. LIlj jS_J 4_!a J J_uJ û j 4_j_lj j j J J 4.S û J^ ^_J J JJ (J JJÊ 4-J J_3 1 J-J û J LIlÛj J J-uJ ^_J 1_S LuJ 1_j (_£ 4.S ö J J J 4_J_J_uJ_L£_3J 


1 J 4_j l£ j 4_J 4_S û j 4_j û j j Aj 1 j 4_S 1 4 jjL j_j j 1__lj-uj j j-uj ^_j j jJ 1_j j ^_j_j 1 J^- I 4_j 1 lj 4_o 4_j 4_J jjj 4 _£j j j 

4 _jj 4 _Sjû 4 (Darwin and Wallaco )jjjVIj j j-jjjI^ lSûjj 4 _jî) ,ûjj_j 4 _j ^jjj jLj_lj_uj_ 3 |j ^S 4 _j 4 _!ajj_uj 

S o 4_j^. . j 4 _S_j j j 4_j S_jj û j 4_j j j_j ^_uj 1— î & 3 4 i n c J jS 4La j j_uj J 1— lj Lj j ^_o j j-9 ^_j_lj I j_j 4 (_£ û j_l_^_C j_o 

4_j LL-ujlj j_j_j (j û j 4 n i Lj l_£_j j 1-S 4_j_j l_jj_j_a Luj Lj (j Jj j ^__LLuj_^S-j j (j 4_!a j j_uj j*j ) ) I j_j ö ö ^_j_j j j j j 4_S û j_a 

■ L^_j »__LuJ j j J j Lû_j_j Aj û j û j j 4_j j_j j J J 4 j 4_S Lj t__L_LJ 4_JÎ) j I jjL j_jj^. ^ S i j 4 _!lj J_ a Lj 


(_£ û J L_J_uJ J-3 ^4_J (Ernst Straus) JJJ lj_J_uJ Lj_uJ_LJJ_LJ 4(_£jjL (J^SûJÛJ-LJ^-ûjLj (jV 4j lS-JjLj^. J_J 1 ) Lu ) ) 1—3 
^_j Lj jS 4_J . ? J jSj-uJ J J J ^_J J J J J 4_£ L S ) ) lS ö J J_J 4_JÖ (_£ J_1 (^S 4_J û J L^. I 4 jjL Lj Lj £5 J jS 4_J l ) ) jft 

j_3_uj_j_jj_3 l S ij-j ^-jlj ^L - 3 1 J J 4 j 4_S I J jjL 4_S j j_j JjS £_lj tÛ9 l 5 _3-^ ^ I.. 3 S I 4-o 4_j ö ö j_3 Luj (j 4_j 4 _uj 


L5v 


J_3 J J 1_S 4_J J Lû-uJ Lj J_J ^_3 L£ LuJ Lj (_£ û J_J-uJ J L_& I Jl_ 3_3 l L!i LJ J_J J- 3 - 3 ■ ö J J 4 jSj_uJ J J J (j Lû 4.S J I J 4_j ^_S_LJ l_û_3 Lû 

4_jl_jLujl_J ^4-J ^_J Aj 1_J 4_S I J 3_uj4_J 4__û 4_J ^_J S 4_J_lS_J_l Lû_l Lû 4 ju! ) Sj Lft . (J-LJ J 1-S 4_J (JjJ_LJ J ö J J-J Lj-JjSûJ 

ûjIaj-ljLj ^__i_jj_3jjj ^ ui^ 4 _j_q 1 g Li ) j (j Ijj^. J_SJ S4_i1_ujLj 4__Î4__o jS t I Jlj_3 4__Ûj4_S 

4_J (jl_j_olj4_û (j_jj_jjjj c ^ 4_j û J j 4_J) (j4_j4_uj ^.jSLjIj 4_J l S 3 j j j Söj ■ (J J 33 (jLS4“ujiU )‘))û6Aj4_a 
. ÖJ J-J Lj4_û_3_Lj S. ) ) I J S J ) Lûla Lû (Jj4_û (J I 4 JjL (JÛ4.J ^_3 Lu!lJ_ 3 iJJJ Ûj4_j 4 _j1_jLuj 1_3 ^4_J (J_3jSj ÛjSJ4_S 


ÛJJ-3 Ûj4_j l_Jj_3_a ) 1— û 1—3 i I Aj— 3 l ) u!l ) ) 1—3 ^_0ÛJj4-uJ 4_J (JjJ_LJ_3 4_J_J 1_J 4_J I AJ_3 J_LJ ^_OÛJj4_uJ 4_J ^Ijû4j4-J 

ûj4_J J_3jSj ûjSj4_S 4_J tûj4_jjjAj j4_Ll_lS (Jûj4_J (JJJJ^. 4_J ^-S-LJ Lû-J Lû JûjLuJ ^-LJ-uJ-LJJ-J L S ) Aj4_jj) 
I Aj_û!) J J-uJ 4_1 4_S û J J Lû J J_3_ö ^_J 1_S 4_J_J J lS ö ö J 3 3 J-û 4_JÎ) j_J J Lj_uJ J J-û 4_& (J 1_J J J_3 jS_S 4_J ^S 4_J_3 J j_J_3 

J (jjJ_ujSl_û I Ajs 4_!LuJ_3_3 (j4_j4_uJ (jl_JÛj4_uJ J ^4_JÛ4jj-J (j4_j4_uJ ^__J 1_J jS 4_1 . Lj_J_J J LS 4_J (J_LJ_3_3_] Lj ö ö 
^JlJ J J_û I AÛ 1_S 1970 4_J . L** 3 juJ \ L_S 4_J (J Lj-lS 1—3 J J J J ^-J-ud-LJ LûlS J_û C ^_J 1_J ö J l-S ^_3 1_S 4_J_3_3 J J_3_3 J_J 1 LuJ ) ) 1_J 
^-SjjS c (Nuclear strong) ûXj^u ^.SjjLj ^_J l£ 4_J_J J j_3_3 J_3 4_j La 1_J ^S 4_J_3 J j_3_3 L_S ö J J J û Aj l_J_uJ 

^jj-G jjijj . jjj lLujjjj (Electromagnetic)^ uj jj iL^j-ojjLS j (Nuclear Weak) jijV 
.ûj4_j 1_S 4_j_j Ljî) (j 4 j£_uj_iS (Jjjjö ^-ljjSjjL.^-] ^_j_uj4_j4_û 4_j ^_jjj_j_i ~M j (String Theory) j i_û_uj_3j 

j 4_j (j 4_!a j j_uj Ljö ö j j 4_jö t Lj 1 _S_j (j 1_S ö JJAÎ) j j-û 4_jê j 4_!s j j_uj j j_j Lj_j 4_j ^S 4_j_j j j-lj (_£ ö j 4_!lj j j J ^ç_j Lo Lj 

4_û_3_3 4_S (J 1_S 4_J_3 Lj ö J 4__uJ 4_Sj j_3 4_j (J 4_Sj 1_J J ^_J LLuJ J 1_3 J (J 1_S û J_J_& 3JJ L_S û J (JjJ 4_j 1 3_3 4 LJJ^— 3— 3 ö J Lû J 

. Lj LS-î C ö J J 4 jS_3 l 3 3 1 (J Lû 4__ud!a 

(J_lS_ÛJ_û ^S-S-ljjJ 4_j4_JÎ) (_5j-3 C û J I Jjj-S_3J (J I JJ^. jjj Lj-uJJJ-uJ J 1 J ö ) û J-J jjj 4__o4_J (J_3 1 _J_u!lJ_3 1_3 

(j4_j ljjS4_j j4_j l_j_j4_j I j4_j Lj Luj Lj ^4_j j l_j 4_J 4 ^_j4_jê ö j 4_j I j L_j_uj j j_j û j Lj^. LujLj ^4_j (jjjjö Lj_ûl_j4_J 

ÛJJ CÛJÛJJJ J^J 4 Lj (J 1_S û J jS 4_j) (JJ_jSû4 Jjj (j4_Ö ^-LjSli^-C. (JJ I J_1 _lJ 4_J ^-J-JÛjlj^jj 4-3 4_S 
4_j La 1_J 4_J_J j J_3_Î . ( v ) ) ) L S ) ) 4_S 4 ) ) ) J J_3— 3 (_5 ö J 4_J ^_J (J-J J J J jS_3 jS & 4 4_S (J 4_J LûLS (J LS 4_J_J û J 1_û j 

^_J l_j_uJ j J J-3 J 4-1 ^ V 4-J . (J-l .) ) 4 0__3__3 Lj I 4-3 4_S_3 J (_5 ÖJ 4_J J_3 L**3 ) ) 4__û (J 4 J J (_5 J 4 \S 1J L 3 ) ^ l_j ÖJ 4-1 

^S 4_J_J J J__3— 3 4_J 4 (J_3 J-lS û J J ö J 4_J û J_3-uJ_û 4_J (J_3 L_3_u!lJ_3 1_J (_£ 4_S 4_j J 4_jL 4 û ) ) I j4_J_J I J J ^4_J ^g-J LS4 _!ljj 4 S Lû 1—3 
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(jLujLj AJ 4_j 4 _Lu 4_j ^V4_j .Ljl_S_3 4 LsjjLo jL ^Lj 1_S4_jjj Jj4_S ^4_& j4_jjjJj4_S ^4_j ^4 _jö 4_jL9l_j 

4_j_jjj_lj j4_j 4_j4_jö ^jj-3 ^_jjj_lj -M jj_j 1 j 4_S t j_Li_l£_3 4__uJ 6 J Î4_jö j 1 j l 3 


4_j Lö Ij 




j - M ^ V4 _j 


^4_J ^_oVûj (J_J_jlj_JÛJ 4 _û_ 3_3 l_3 1_J t Lj__J_J I J^_J_1 (_£ljl4 ö J 4_L_l£_3 J jJ (JûjLuJ ^ £■ 3_LJ xxi 3 1J_3 ^j4_jV4_J (J 1—3 

? Lj_3_3 J J_J_J — M ^ -J A J_J t ÖJ 4_j_J û 4_J ö J Lj-uJ J_3 
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8 


*** 

(^LlajIj-jA 

(The Grand Design ) 


cjjjL. uSûj ^g-j L^4 _j_lj Lû-uj Lj 4_j4_j (j4_îjj^. 4-J jll j_g \ S j j jjL. & J jS jLoûj4_j ^_uj!_j 4 /i n I J4. u_iS ^4__î 
jûj4_J ûj_j_ujLj 4_û4_j j j_j_Îjj^.ûJ jlSûjjS4_j LujLj lj 4_j jûj4_j jjûAjLu1_lj I Aj 1_Söj Luj4_jÎ) j l_a_j1_o 
4.J Lj_j 4_j 4_j Lj Luj Lj ^ 4_j I J Lj ö j 4_uj 4_] . j-lJ jj^. û J j Lj_j 4_Lj j Lj I J jjL. J J J J û j L j j 4_j^. ^_j_j 3 J I > 

jjliiûj . jj4_Sûjjûj ij(Astronomy 4j 4jLujS4_j 4S Astrology jL>) (Astronomy) ^^LûjLIuj^l 

j L 4 _j_j Lj û j 4 _uj 4 _j 4. i n Li-uj j Luj 4_S 4_j I Aj. L’i j j j ^-J j 4 _Sj j 1 _S j_j j 4_1 j û j jJ Lj j J j J j û j j 4_uj 4 _J j lS 4 _j_uj 
4 _J ljûj_jl_oj4_a ^-jLSLujLj j_j JJJJ ^-S-jj I j_j_uj j j 4 _a_j ^—lj Ûjjj4_j j 1 _jûj 4 _j j 1 _j 1 j_j <_S 4 _jûj_luj j-ift 4 _j 
jLSûjlj LujLj C^—LuJ l_j ÛJ_LJ-uj 4 _J 4 _î 4 _Sj^. J 1 J LjJ^. ^—LJJ-uJ J J J 4_] Ûj4_j Ûj 4 _J . j4_S_J JjLjJ J l_Sû Jj Lj J j4_uJ 

(Scientific Determinism) ^ /l , m ij ^ j-^ jjiLo ^_j j j_j_j_uj j j J j j_û 4_j j J JJ 4_j Lo 4_j . û j 4_j I j j j ^ 
I J j 1 jSj j Lj J ^xjLS 4_J jjjJj4_S j J j4_S4_j cûjLujLj <_S_lJ4_ûjS (jjJÊ 4_j . ( Ij ^_j 4_j_oj 4_j^j 

. j_j4_S_3 \ i-J_Lud LJ Öj4 juI \J J_J JÛj4_j1_S j4_] j4_S4_J Aj4_uj4_Ij4_S J_J_j1j_JÛJ iLj-LJ J 1 J_3 I j 


. Lj_j jj jS l_jj_j jLjLujLj Lj-lS 4_j t jj Lj_uj I j 1 aSjLij j-jj jj_û 4_& j <_SSj 1 _S jj_û4_JÖ 4J LILljûJ 4_jLjLujLj ^4_j 
jjlj_jlj jLj_j4_L: jLj I 4 jjS. . 4_j_lj ^_jjj_j <_S 4_j Ûj-J. j Cj-o jLj { l u>i iL 3 3 } <. S 3j ö J4_j ^ jjft 1 jûj_lJ 
J 1 û 4_S 4_J j_J ^__LJ_uJ_J 1 J ^_û J_L_LJ_Û JJ-LJ ^ 1 aS 3 3 1_S 4_J . J 4_S_J 1 Aj J J J J 4_S ^_J - j)Sj l_S 4_J J 1 J J û J_J_LJ_uJ û û 

(J 4_!9 j J-uJ 4_û_J_J . J J J_J J 1_S û J 1 J_uJ lj LuJ 1_J 1_LJ 4_j Q û jS_uJ_lS (_£ J_lJÖ J J_3 JJ-3 4J JJ^. ^_J 1_S LuJ 1_J 4 IjSaa.) 4_S_uJ_J_J 
^jIIujS ^_j û j_j j 4_j 1 j 4 1 Aj 4_S 4_j_j j j_lj 4_J û j 4_j_j Lj_u1j_j Lj (jjJÊ 4_j 4_jl_jl_ujl_j ^l4_j jjj^. û j j JjS jLûûj4_j 
j4_SûJ jjjJj 4_S (_5j-J ^__j LS 4_j 4_j V I j û j_j Lû j 4_9 4_S j_j ^.jLSLujLj jjj^. L&ûjj4_jÎ) ? Aj4__uj jLj4_Lj4_S 

? û j 4_j 1 j j j ^ 

? û J 4_j û 4 l—Lg_J I J ^ -1 j J_J ^_û V û J ^ V 4_J 4 Lj 1_S û J J Ljl9 û J <_J_Lj J J-uJ J jj^. J-l-î ÛJ J Lû_J_J <__LuJ J J-uJ ^_J 1_S LuJ 1_J 

. jj j_j 4L Lû4_j jjj Lj j 4_j 4_j 4_j Lû j 1 _j_j_& ûj4_j_l_lS ^4_j jLjûj4_uj 4_î j4_ Jû 4_û_lj ^_j 1_S û j Lj_uj j_j 

(j Ljljjj-j (j-jl ‘ a 4__/ <_j_LJ u_SL jJ4j3 

? 4_û_j__5 ( 

5jL* ^ ST I >4 j4_d 4 _j L_u Z_j 4__/4_o j_S ^a4-J t j j_j 

4_S 4_j4_jö ^_jjj_j <_S4_j 1 4jjL ûj4LûAj ûj4_j 4_j I j Lj-ujjj ^4_j ^_ûVûj 4_jûj4J j!_jj4_j^. i__S_]4__L 4_î <. S i Aj4_jö 

. Lj_jj_jjj û aJ4_jö 4_j 1_S_j j ^4_j jjjJj4_S ^g-j J jS'l xjjj J 



LIlj_j 1 J jjL. 4_S 4_û V û j j 4_S 4_j V 4_j ? û j j 4 jS LIi-ujjj J ^_j j j J j 4_S ^ \ a j Lj £j_S j-Luj j_jlj ^ -3 3 

Ûj4_j ûj4Ll_lj 1 jj_lj ^4_J ? û j j J jS LIijujjj J j I J jjL. ^_S j4_j jûj4_j j4_uj 4 5 i j £> J j Lû 4_S û j L_u_o j_j 
4__q 4_j . û j 1 jIljJ (j 1 4 jjL (j j l_j 4Li-uj 4_j . 4 n i j 4 Llj j_9 Lj 4_j j L_Li-uj_j j_lj j 4_jö LliLo <_S_j Aj 4_D û j 1 j_j_j j j 4_j 
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4_î (j \S û j L-Lujj-j ^-û V öj LIlj jL £ J (j_j_ v 1 û ö 4^ n . û j I j-uj Lj I J jjL ^_j j j_i j_j c j 1_£ jJÎ) ^_j__l_lû j_)Lj Lj ^ A_S 4-J 4_j 
• OrU L -^ ^Lj i I J jjL. ^Ş-Jjft ^_j j j_j j_j Lj 4_j (j û j 4_l_lj 4 û j 4_!lj i j J_j û j 4_j_uj_j I j ^ 5 -J J J J û J j (j J j L 


i^o4_l1uj ^_L)4_j 4J 4i(Model-dependent Realism) 4_j_uj4_j |j (^_oj_j_Î Lj ^-Lj 4j_û (_5 Lj J_) Lj lj 4_j 
1 j J LIljjLûJjûj ûj4_j IS4 _j_uj4_û ^_ûIjlj4_jjS 4_J (inpUt) (j l£ £ jj_j L g_i ) 4 _û_j_) Si . Li ) û 4(jAjl_ujl_j (j Lû_j_) 

j4_j I_j_) 4L) 4_j L_l_lJ LjLljlû 4_£_û4_j^. ^4_j .LjLSûJ »__LujjjJ ûjûjûJ ^_j Lg_)j^. 4J l ^ ) \ ) 4 j_û j L_lj J j^ 4__o 4_j^. j 4_j 

j_j (Model-independent) 4 _j_uj4_j ij ij ^jaj-Lj j j_o . (j-ajIj-aj u->jIj-jûj 4a n c 4_j 4_j 4 q 4 _j^. 

^j4 q )‘q4_j^. jlj£l_j_)_j (jLLj £Ll 1 V ) Jj_û Lj_j_j 4_j 4a û û ûj4_j 4_o4_j . 4_j_j_j ^_jjj_j Lj4 'A Lq4_j^. (j ûj 4_j J)j£_ ) g L 
(j û j Lj j û J (j Lo û j 4_j J j^ j_lj (^__lj 4_o j Lj ^_j I j_j û û 4_S lL 4_j 4_jj j_û_j . Lj iS û û Lj_uj j j J (j jjL. 4_j Lj 4__lj Lj 

0 _jj_j_ûIS j ) 4 _£ ^_j I j£__lj Lû_j Lo (j 4 _jV 4 _J 4 .S (Game of life) 4 L)Ljj (J 4 _û 4 _£ cLLIaj j 4 _j_)j_ 9 Lj J Lj 4 q ) q 4 _j^. 

. I jj-lab 1 j 1970 (^JLuj 4J (John Conway^ûjjjS jj^ (jjU 4_j 


(jU l_S4_jûjIj_j 4 j J)4_^. g: jjft . Ûj4_jjj4j4_jj4_jö ^J4_j4__jjj IlJLjj (_j4_û4_S j l_j 4J " 4_o4_j ' (j4__jjj 
(^_j j Lj I Aj 4Lq_j_9 4_j^. 4j j Lj j { 4_o 4_S} ^_j j Lj . 4__l_lj ^.j j j_j ^ J ^ 3 j Lj I Aj 


i | j 4j t 4 _j_lj (^_j j j_j l A i j I j j J 


4_û4_j .LjlUûJ I JL_lj I JJJ 4 J J 4 (^_jjjJj4_a j4_uj4_j (^_j I j ûj_) Lûj4_9 c4_jLujLj <_U_j_]4_ûjS j^_Î4_j 4_j_lj 

Lj_i_j (^_jLjûj4_uj (^_jjj4__û (j Lj lS 4__lj Aj 4_j j 4_^_j 4 _j i_jûj4__uj . (deterministic) 4 _j_i_û_j4_j^. \ i j j jj 4U 

? Lj I J û û j j j _Jl a I 4 j j_j Ijö I J 4.J 4.S j 4U û 4 (j j Lj J j iS Luj L (jLu j_) I J 4 j j 4_S û û 


^_jûj_)4_Lj (^gU4_j4 "i 4_j <_Lûj ; 4__lj 4_Lo jS j I jj^. ^4^ ( Conway)(jûjjj£ (j4_£4 j i jj4_jj. 4_j L@_u^. 
4_J Lj 1 i lj_j û û lU4_j4_LjjS j I j_j^. j4_jö .Vş-uSûû I Aj iS 4_j_uj I j Lj jj_o4_jö 4_î (^_jLjL_lj ^L_jj I j_j_uj 4_j ^V4_j 
j4_jî) -((_>*JÛj 4_j j lj Aj Lu1_lj) jj Jj_o (J Lj (jj4_uj 4_j j Ij Aj Lu1_lj) jj Aj_)j . Lj__i_) I A^. j J j j J j Lj l Sl \ j J 
^LjjL (_j4_a_jj 4_î jj (j4_j|> j I jj^. tLjj_olj j aj4_j^. c j I Jjjj.tj4_uj i4_j4_& j xxj lj J Lj_Lj4_jÖ eL 4_j 4_Lj jAj lj_^. 
j_j jla»__3 ja*_j (jûj_j_Lj4_j ^^4 -j 4_j_L) ^IjûJj4_j I j4_j Lg-jj^. ^4_J Ljl£ . 4_j4_jîi jLjLjj-j £j4L4_j4_Lj ja Ijj^. j4_JÖ 

c4 \ \ ) I J I j Lj 4__î (jlSûjjAj_)j (jLj (jlUûjjJj-o 4 _Lo jaj Ijj^. 4_î l ^ i LLui LU — îj 4 j L’i 4__j i_û .< ) ) j 6 J ûj4_Lj_j_) 

? Lj I J û J J J ^ J. A. 4 Lj lU û J (J J 1-J J û J û J I J Jjj. (J 4_j 1_J LuJ 1_J ^ 4_J (^-3-3 4_J j LS û J J Aj_J J (^_uJ J I J J (J û j LûJ 
. ( ûj 4_j Lû ) L i i i û J (jj La j j j j Aj_j j (^_j_uj j I j J U ^ -3 J J 4 4_j j j Aj_j j 4_j 4_Lj j£j I jj^. . 1 

(^U4_j4_jLL. 4_) ûj4_j_ljûJ ûjLjjjJ cûjûjjAj_)j ^-J-ujjIjJ ^ -3 Jj4j_o (^L4 _j4_LjjLj Ijjj .2 

. ( û j 4_j Uj) j j Aj_) j 

. û j 4 ij-j-o û J (^_j j j J j_o 4_j j 1 _j j j_o û J j 1_S 4_j LL. I J j_j (^_j \S 4_j 4_î L^. j j_o 4_j i 4_J . 3 


4_J Lj_) J-J jS û J 4 Lj-LJ <_U 4_J (J Lj J-S-uJ (^—3 1.5v _l (j ûj Lûj jj Aj_)j (^_S4_j4_Lj jSj I j_2l I aUjL4J Ul 4_J 

(j jJÖ 4_j ££j_j ja û J Lj i 1 4_& (^__luj j I J 4-1 4 Ljj j 4_a 4_j ^ V 4_j t û j jj^. j û û (^_j L_la I A_lj L_lj 4_j 

. û j j 4j_o û j 4__lj_3lJ Lj û j 4L9 


Ûj4_j (J I j 4 4_î Ûj4_j 4 4_j L j Luj Lj ^4_j 4 j I j J (^_j1_jûj4_uj ^ £Ll ^ kj4__o j4_jö j_j . 4_j4_o4_j 4_S4_Î4_uj4_û j j_o4_jö 
( jj_oûJ I A_lj I j J (jûj4_j 4_î lU4_j <_jLû_)_j 4_j (^_j I jj J (jL) j I jj L (jj j Aj_j j (^_S4 _j4_Lj jaj I j_jl .(j4_SûJ LIlujjjJ 
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^_S J3 ~î} 4_S û jjj 3 < ^“ uj 4_J j j 4 -Lj j L S 4-Lj 3^3 ^ 3~t^ ls~^ ' ^ 3 3 1 U ^ j l_j J cIlujl j jjj û j I Uj 4_j A_j 4_Sj j_^. 

LJJJJÛ J jl_S4_jjjS J IjJ^. ‘Uj I 4 (J_l_3 I J J 4^4_S4-J JjlSj4_& jjljJ . JJJÛJ JJ Lj IJ L S 1 J JJ { J LS <UuJ jS J I JJ^. 
<Uuj jj j I j_^. jj_o4jö . jj_oûJ IjLoûjjJ jûj4_j A_J j ÛJLjûjLj ^_j 1_£ 4_uj jSj I jj^. ûj4_jjjj_ûûJ jûj4_j j 

. ^jj^. û J I J Lj 4_j j Lj i j jj 4_j û jj_j_û 4_j jj ^_j 1_S V A_j V 


j j J Uj û j Lj û_j Lj j j J 4 jj ^JjlA jS 4_j j 4__uj 4_l ^_j j_uj Lj j û jj_uj 4_j j j Ajj j lS 4-Lj 3-^3 ^ 3~Ş" j-'*- 0 3 4S 4__j ^ ^ 4 _j 
^ 4_î ^ V 4_J C (JU-Û ö ö 4S Ajj Lj jS (_£ 4_uJ JJ J I JJ^. 4_J | J J J J I aS 1 3 lS 4_1 (. Ul 1 J û J JJ LSj J J Ul I 3 û J ^g. J JUJ J I J J 
4 _Sa 1 i ^ 4_j ijj 4 6j4_jjj ö ö öj Ljjj J j ûn ö ö j l i jlujj Ij J jj J Aj ö j Lj (_5UUU ^ 3 333^-^ is^ L^4j LL I 44_j l_S 

j ^_j j-uj Lj ^SjJjJÎ) 4_j öj 4 -jjj û J 4_S 4 _jjjj_uj I 4 j jj Ljö I J (j öj 4 _j 4_1 ö jj_ujj L_û 4_jö 4_j . jjj Luj 4_j Ui i 3 û J 
û j I jjjJ (j j lj û j 4_S j 4_1 û j 4_î 4 _jj Aj 4 _j j 4_Sj 4_j ^4_j .^jûJ jûjjjJ 4_j û jj_uj_û 4_j Lûöjj4_jî) 

.(Blinker)j 4 S\il 3 



(j4_û4£ ^ISûjjlL 4 j4j (Jû^Lu ^^^SjjJ^. jl£ûj45LliL ; jl£o j4S LL 


IjjjjL&Ij (jûj4_j 4_J .LjIjûJ 333 ûulL ^ S 3 J Lj-9 ö j ijj (I—) (jfljj**> 4__j jjAjjj l£4-LjjSj Ij.^. j- 1 -^ U 4-S 4 _j 

^jj 4_S ö ( 2 x 2 ) £_j SjJj Ljj J ^4_jÎ)j4_j ^jûj4j 4ûj4_jjjû4 jj I jj I J Ij 4 _Sû L 4J (j4_j LLjjSj Ijj^. j4j 

jjj . jj4_j Lj I Jj4__uj 4_j ^_j I j j_S jj ^_S4_jûj4j jj û j 4_S 4_j û j 4_j 4__î 4 _Sjjj^. 4^IjûJj4_j ^__j L_j j LIujjjSûJ 
^Sju Lj j 4_j j 4_S ö ö j j j UUU 3 ^ V 4-j 4 4_j 4_jî) ^__j j jj I Lj l_S 4 _jj Lj ö j 4_uj û j 4_j 4_J j l_S û jj ui 4J j jj^. 
j_j Lj-uj ö ö 4_S 4_ujj_uj j jj jûj4_j jj 4_S 4_jj 1_j ö j 4_uj 4_ûjj_9 jj ûj4_jjj4_Sû4 j Lj 4 j j L j_û j Lj 4 ^IjûJj4_j 

. ûj4_j4_Sj 



cSJjj^. <j lULj j<-oa£ a! jl£öjjlL aMLI a! (_5jAjAA *^IjûJj4j ^^Lj ^ j .1j4«uA«ui4£ 

jjjjSL jj5 j<a a£ jA j jLû jl£Lo)L j jA <L a£ 


jjAj4_^. j (jjjSûj u^lSûjALo .LjjjjjSûj ^j (j(Glider)jû aj^lS 44_j4_jö jj ^_S 

^_j LS 4_jj jS j I j_^. 4_î (. S 3 S 4_j 4_S û j 4 S 3 j J 4_j ^ Sf 4 _j 4 ö j 4_jj j 4_S û J 4_S 4__u l_j ö j 4 _uj 


_uJJ_uJ j JJ l_£Ö ÖJJ 4_JÖ 

4_û j j_9 jj û j 4_j 
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<*LjLS ^_j j j_j j 4_j_lj 4_j 4_j l_j Aj4_uj4_j1j4_S ^4_j ^jj4_uj j4_j4_j . ûj4_j LS4_JjjSj Ijj^. ^_Sjjj 4_j_jj4_Sû4 
l S 3 Aj4_& (jj4_S_j lS4_j 4_J 4_j I j û 4_j !>LS ^4_j <_£_lj iS . ^j \ ji J 4_S4_jj4_j j4_uj 4_1 4_S (jj4_SûJjû4 Ij j)Ij4_j 
. 4_$4_j I J I a£_1j ^_j iS j 4_£ ö j û 4 j lylS (j û 'j-j jjj j 4 _uj 4_î ^j Aj 4_j (jj_ u LS û j LjlS û j c <j û J ö 4 j j j j_o 1-j <_jj 1 _jl9 û j 


•i > J* y -i 


<-ûjj3 Jj ojAjjjASoû JaGI jl jlui jl_ij jjjj4_ijj4_j jl£AjjjûAjl^ 4ijj/» • jl£öjöjj^L£ 

ljjjJoû jLaJJJ o j<jl_iil£A£ jjj a! Aoj j^ jl jj^. <_£<j 4j jUji. (J4£4 jjIjûj4_ui 


illj 


2 


?4_j4_& ^_jjj_j ûj4_jûjLuj jjj 4_j_jLjj_3_9 4_j_3j^—lj j4_j c I J4_jjj Jj4_S ^4_J 

ûj ûjjj^.4_jjj_^. (j4_j|j_j_j 4_j jj_îl_j ^_j4jj . CiJ_j jjjjJLj LjJijljJûJ ^j4_S4_j_j Lj-o-îS 4_j4_jV Aj4_^.j4_& 

4_Jj jSj 1 JJ^. 1_3_J 4_j L-IljJ û J j 1 0__3_j ^.J-î 1 lj— 3— O û 4_J 4_9 (J 1_J J_3_9 jAjLS 4_j 1 JJLJ ^JJjliSj J j. 3 4_J . 4-J 4_û J 1__3_3 J J_J 


j LS 0 j 4-Sj— 3_î— 3 (.(Glider) jLSjûAjU-S 1 Jj_jûjj4 _S j4_j|j_j_j 4_î . 4 _j4 _& jL_l_jjj_j jl_SûjjAj_jj j jLSûjj Jj-o 
jjj ^_j4_j 1 jj_jûjj4_S jjj ^j4_j I j_j_j 4_î L&ûjj4_jÎ} . 4_j4_û (jL_l_jjjj ^Ijû4j4_j ^_jLjj ^_Sj_Lj j (blînkGr) 

jûjjjj 4_j 4 _S j i-S û j_3_9 4_l^. ûj i jj-uj j (Glider Gun)jûAjiyLS ^_jLS4_j_34_aj <-Sûj L-l-ljûj jl_j_jjj_j j_jjjJl_j 

jûj4_j j jlj J ^_j^.4_j (j l_j Öj4_j I j4_l^. ,_j4_j^L_jJÊ (jjjj_3 1 j 4 cjjû J l_Sj 1 J4_î 1 Jlj_j ^.jLSöjLj ûjûAjI^LS c^-jjjûj 


. û j 4_j_j û J j 4_j j LS û j_lj 


tclj ljûAj I4j1jS_3jLjJ ^ S j "i LS 4_J <jj4__3_j Lj ^_S 4_j 4_j I jju j 4_& jj jjjJj4_S Lj ij ^_j j Lj 4J j4_S4_j 

I aS4_j4_j I j_j_j 4_Î i4_jjj_o_j j_j . 4_j4_j I j_j_3 j4_j ^jl Jj4_o j_j ûj4_j_j4_S_j ^a4_S jjj lj ûjj Loj4_9 ^-jLSLujLj <.333 1 j_j ö 4 
(j L j (j_jJjL^.l_j ^jLSA-Sj-Lj jj_Lj4_jî) <jj4_jl_ujl_j ^4_j ^jjlj-jûJ 4 4_S 4_j 4__jj jS j 1 jl^. Aj4_j^. 1 _j_j4_j 4_S4_j4_j 
^_JJJ_J 4J jj^.4_JJ jj^. (^jLujLj j)j4_SöJ ^)jS4_3 4_î j)Ij4_J L_S_J_3 1_S L-IljJ JL^. ö 4 ^_JÛJ_3_J (JÛJ_3_uJ 4_J JÛAjU_J 
. û J 4_J_J jS_J ijj-uj J J J ji_2l jj Aj4_j^. 4_j4_j 4_j 1 aSjj-uj Lj j4_JÖ 4_î L_jj_j_ 9 ^jjlj4jj LjjjSûJ . <"\\ 3 û 4 

Luj Lj 4_j j L_lS4_j_3 Aj û jj_j g— J-& 4 _j!aJ 4_S4J (jl_j_j 1_S4 _S_o4_l^. j jl_S4_jjjj t jLjjjL jj jLSLujLj 

^_j j j_j I J 4_S 4_j_j 433^33 Luj Lj 4_J (j_j j 4_SS 4 _j j 4_j j 4_î jl^. ^ S o 4 _j2l 4_j j j_o_j j_j . 4_j_lj û j 4_j 1_S 4 _j_j 4_j_jj^__lj 


4_î 4_j j_j . <Jj l_S û 4 L_lj 4_j 4_j LS û j-lj-JJ^. 4_jj jSj 1 jj^. 4_j 4j_o j j) Lj j j 4_j ^_uj Lj ^jj 4_o 4_j . 4 3 3 3 
^jj 1-S 4 _j 4_Lj J j_o j 4_j j 4_uj 4_J û Aj 4_j jj 4_S 4_j 4 9 3 9 4_j^. I Aj 1 _o_j Lj ij 4__o 4_j 4_î j I Aj Lo 4_S 4_j j j j j 4_S 

. (J 3 3 Jiftö 4 
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a ! ojjûjjA£ jl^. 10 joA3l>\£ ^Liö 

a£ojJj!>IS 


4^J L Si. \ ) J J J J 4*J J_3 I J_J L1luJ_ 3 J J 1_J û J 4^Sj JJ^. c JjS j xxlJJ J J l_J A_J û J-3-uJ J AJ ^__J Lg-J-^. C ^_J iJ û J JJ LuJ J J û J_J jJ 
L£jiL_j jjL 4_î jjJLj ^_j41j £g__j I jj û Jc ûjj JjS j Lj 4_uj l_j_j_3 4-S jûj4_j l_Sûj 4_jûjLuj jjj û j <L j_j 4_L1j j jLuj_jj 

i4_j4_û ^jjjj ^jloj! jj 4_j4_ji. ^_j4_j (_SjAj4_ö c 1 Aj Lj j ^j4_û4_a ^j 1 g j 4_1 . ûj4_jjjS4_j ^jjjS 4_S 
^-jISûjjj^. jj lLlj j^ û J LjjI) j1_û4_ê LjLj 4ûj4_j j1_û4_ê jj j j 1 0 j jl_û4_û jj LujLj 4^j jjj£j LjjjSûJ 




£j 


j- 3 


I Aj Ljj LuIjj lIIj 4_j l_j 4_j j£_Î 4_3 LjjjSûJ 4 _û4_j 1 Aj Ljj Ljjj j4_û i_S4_j ^_j 1_S û û jj Luj j ^jûjjjS cûjûJuJ ^4_j 

S- 3 l4_ûjS 1 AJ LjJ LullJJ jlj4-J 4JJJ JJ Jj J 1_J ? 4 3 3 J J l AJ u)4j4_0 ! JJ JOJ AJ 4_û_ul) jJÖ ^jSûJ 4j l_j4_j ^4_J 
jj . j j j j A j 4_£ ^_j 4 j^J 4_û ^_j l£ 4_j_iS 4_o j ö j û j 4_S û j Lj jj J jjL 4_S j 1_S 4_L j^j 1 j^. 4_î û j j 4_£ 

3 L^jjl 4_î (_£jj4_jjjj_ojS tc S 3 3 JjSj Lud 3 j4_& jj c^_j4_j4»SûJ ûj4_j iS L^ ij 4_o4_j c4_ojj ^_j_uj4_j4_û 

jjj tjLiLj jjjj l g jj 4_j 4_S4_1 _iS4_û j4_j4_j . jj 1 Aj ûj4_11ujû J4_j û j j Ljj l_A ^_S_j_û L^-j 4_j LjjjljjûJ lAjjLjj-ii 

. Game of Life world environment-^ji gj^ ^^iijjj ^Ljj ^jjIS^jj -LjjJ j^ 

4_S û j 1 jjj jjL û j jj^. j û J 4_S û j 4 S 3 j J 4 j ^ û J 4.S 4 _jjlS 4_o jjj jj 1 j J j 1_S û j 4_j 4_î l S ijj 4j jj 

. û j 4_S û j 4j jjjlû j ^_û 15 5 4-j bj I ^_LJ J û j_lj 
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UjP- cr* UJ* ^ * û ^ 116 ci'j J <5J 6j £^ 

^gjjjjai (jLûAA j ajj9 jLûAA jj ûj4jjj4£oû jiljJ) t Clil^oûjoû JjA a] 4_JJjûAj^I£ t^jj^oû 


ûjAjjjo^ ojLjjjJ ^jIj j£_j ^j-ajjoj jjJ 4 jj >*ti n 


^_£__lS jJ_3 (JA>SA_1 J 1_£ û J û 4-3 U-A ûj_Lj jl_J^.j4_J 4j i_^_J J 1 J J JJ 4 û J iJ ^4_3 ^g-jA 3 3 3 IJJ^. 4_1 J 3 jol 34 S 3 3 J_3 

c û j 4 _j_j_j l ^ 3 j_j û j 4.S 4_j_j j 4 II juj I j 4_J 1__3 _j 4_j j 1_£ û j ö 4_3 ^lS j 4_^ 4_j . j j 4_S û J 4_j 4_1 1 J j j Aj_j j 2 * 2 û J Luj 
j j j J j 1 _j û j 4 jjj û J i-£jjj j 1_S û j ö Jlj !>1_j û j Lj^. j 4_uj 4_J jj 4__o 4_j 4 4_j 1 J j 1 _j_uj û j J 4_J 4_£ 4.S j_Î_j û j 4_j 

Lj_j j^ û 4 4 l_jS 1_9 û j . û j 4_j lS_j j 4_j 1 j_j_i n jS ^_j j û j û J Lj ^_j Luj V Lj 3 3 1 j_j ö J 4_S 4_S j_Î_j 1 J û JJ-Î ■ û J 4_j_j j 4_S û J 

4_j (OR) j (AND) ^__3 LS(Gate) ûj Ijj û J l_£ûj j j_j J j_o ^_£_j j 4_j j_3_3_o jS ^g — 3 !_£ 4 3 3 3 ö j 4 j 3 4 jjj 4_j jj_û4_ê 

4_î j l_^4_j_j Lj ûj 1_£ 4_j l L’i 3 3 4_S Lj iSj Ijö 4_j û j_j_uj_û 4_3 . Lj_3j£_j Lj-ujjj J j [S ûj ö 4 _j U_S 4_î j_jjSj ûjSJ4_S 


CiH 


JLo Lj^_j4_j 


3 U 


jjjlj 


Ut 3 


)_J 1 J_J ö ö JjJ-Jl 3 lS û J û 4_J U-S JJ l L’i 3 1 4 J_3 jj_3JÖ û J J 1_S 4_J 1 J J 4_j J_J_3_û jS 


■lHUHH-e J 


l£ <u 




j l *3 3g 'Lj û û4_J 


U 


lS4u 


^JUr 3 


jjj jlL4L4_j j û j 4_j J jS û j Lj j j J jjL jj 1 j_j-uj 4jl_ûjjj. j 4_j l_g_jj^. j4_j ^_j Lj j l_Sûj 4 1 L Lj j j j Lj 4_î 
John Von )j 4_û J_J _3 J JS J J 1 jS-A 3 Loj Lû ^_j LS û j LS j 4_uj 4_î ö Aj 4_J 4_S ^ n Aj ^Lj 4_j . ö j jJ 1_J 

ö J 4_J 4_J_lj_3 JJ 1 Aj 1_JJ JJ 1_J 4_J J L5i ö J û J 4_£ ö J 1-J JJ J J_L J û J-3-uJ 4_J û J 1_J 4_j J-3 jjSj J J 3 <(Neumann 
Ugjj_û ^_uj4_Î ^_S 4_j 4_j LS. ^_3 L$4J j 3 S 3 1 j_û ^jûjLûj ^Lj L S-Jj-J jj4_û4_j - 4_jj jS j 1 jj^. jj_j_Î_3j_3 


lû 4 


4-£ jljS_3jl_jJ Jûjl_j4_j 4_J JjJl_J S-l o'Lj 3j>J L_£ û J J l_S û J J -lj_J J ûjûj4_jjj_j J 4_uJ 1_J_1_3 Lll__3_3 1 J_J û J 4 S 3^4—3 
^_^j4_û j J j£_j Lû-uj Lj ûjûj4_uj 4_Î j4_jl_j4_j j4_j .LjL£j tûj4_j4_£_j Lj-ujjjJ jLjjjL j_j1j_3ûJ j jj1j4_jLj 
ûj^u^J 4_î l-Sjj^. 3 S _ \ 3 j j-uj 1-j . jj4_j j1j4_jLj 4_j4_jö ûj4_j jj4_^4_j ^V4_j 4_j 1 Aj_j j L_j û j 4_j j jSj_uj j j J j_j. 
jLujLj j4-S4_j j Lû j Lj^, j 4_j 4_j_3_j_Lg_j_j 4_j LujLj Lûûjj4_jÎ 5 . Lj 1 Aj >. S 3 3 4_S 4_ûj_3_3 1 S 3 û ^L94_jjûj 4_j4_j 1 j4_î 
j 4J ^_SLi j û j 4_j j j_j 4_$3jj_j4_& . Lj 1 Aj jLjj 3 1-£ 6 j 1j_j uj jj_û4_jÎ) 4_j jjJLj ^ ^ L-u-3-uj 4_j 4_S_jj jjJLj uS__j_û4_S 
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u 


IS 4_i_j A ^ nj û j j j_j û V û j 4_£ û j A_j û j_j j^ 


Ul 




AJ l ^ j-j 4_j t 1 4 I Ajj_^. ^iilo 4j û j jj-a. 


?4_j4_jÎ) û j 4_jj_kj 4_uj 4_j ^_j_o jJÖ l_j Lj ? (^_j4_jjjL4_Î (jLaLj 4-jLjj ûjjl^. j4_j LjLj clJIjûJ jLjja j ûj4_j|jûJ 
4_j 1 j (jLjjûjLj l_^_Î4_jL 4J ^j jJ4_jê . ûj4_Jj4_j j j J 4_j UjLSûJ <__£J4_jL (^_jjlj4_j 4_j ûj 1 ujj-î ^4_j 
jj U ja ^_j Jj I j_i_î 4_j Ê (_£ l_j I ja c (j 4 _j Lj 1 j j 4_j IjûJ (jLjjljLj ^ Luj-jj . 4_!9 j j_o Aj 4__o_j 4_j_j Lj ^_j Lj Lj J jjL 

. Lj_j_j ö A (j Lj j 1 j l i (j û j û J j^ 


^ £_j j 4_jJ L j 4_j jjl_J_j 4 __uj4_S j4_j j4^4_j ?4_j4_jö (jjljLj ^ ILuj-jj l_Sj j û j 4_j j j_j l**m lû A <__Sj_uj 4_S 4_jjj^. 

(JjjL4_j jj4_j_jl_j ^_j Aj 4__û_jj jJÖ jLj 4 -jj_jjj 1_j_j4_j 4_S4_j4_jJ Lj jj_j 1 j jjAjljjûJ 4__uj4_S j4_j jjj^. i j lj-uj l_j4_j 
j_^J4_j L . Jj_j j 4_S û J j û J ^—ljLujLj 4_j ûjûjIjLj ^-Luj-jj ^ajja (j4_j 1 j4 j. lj 4_j l_^_j_j j_j j j (JjLj_9ûj ? 4_j4_jö 
j ^_j L^ ö j Ljl9 û j l-^_lj l£ 4 _^a ja^. . Ûj4_j4_^_j 1 i jûj4_jjj_j 4_J jjj_j j j û j I j_j_uj ^4_j j_jIj_jûJ 
jjjj^ j j j ö j j 4_ii j j j_î Lj ^_j 4_j j_j j ^j^ i ij-j. jj_u m . J j^-J Lû-uj Lj I J j j J ^_uj ^L- 3 <-_^ û j . 4_j j_j j j û j 4_j 

u^JjL£ 4-S 4_£_lj_j4_j ^_uj jLj j j 4 j_j j 1_$4 juî i ^ j Lft 4jj (jûj-Luj 4_j Lj4-jl_j4_j j_Lj|j_jLj 4 /n i . 4_j_j_^_o j_o l_j 
j j_j_Lj j_j j j_lXj j_3 j I j I j 4 _jö 4_J 4.S { n 4_jJ Lj} lS 4_j 4_j 1_a_lj 4_j j_j . j_j 4_£_j j l ^ u j 4_£ û J ja^ 4_j (J 4_^ 4_J 
J 4_J J_J_3 I J_J_J 4__Û_LJ 4 1 3 3 J_l£_û J_û 4 L** 3 3 3 JJJ 1 J-JJJ 4.S 4-j 1_£_3_3 J 4_A 4_J (jj 4_j l_j 4_j ö J I J^ Lj-uJJJ J 4_£j J_J 4_j 
j jJ L-3 ^ £La û*Lxi U.0 J J_û 4_JÎ) J_L 3 1 û J 4_J J_J . JJ 4_^_3 J l ^ 3 Aj ^_J iS û J 1 -Jl 9 ö J (^_LJAA_uJ_ 1A J_3 4_J 4 J’l 1 S J 1_& J J_û 4_JÎ) 
4_j jLljI . I j 1_£ 4 __lj j j_j_3 l^ûj l_j_j4_j j£J4_j ^g-j 4 liajj ^JAja4_jV l_^ûj i_S4_j - 4_j4_jÎ) jûIjLj ^a-ujaj 

^g-j ij^-ul LJ j_i_j|j_j4_j 4 i i 3 Ûj4_j j l_j Lû 4_j j 1_S4 _j Jj£_j Luj-u^. ^aIAûLaa4a j_j I Aj Lû jja. ^a 1a I jaaa 

. J_J 4 _S _1 J L$ ö j ö ö jJ$ 


4_J i 1113 L**l 3 3 I J_3 ö ö JjJ û J LuJ J J J (_5 LuJ 1_J L 3 1 4_û J^ t Lj I J ö ö ^A l L’l 3J J û J_J jL (J 4-S 4_j 1_3 J (^A J 1—3 (J 4-j J J-û-3 

^4a Luj l_j 4j4_û jS jjj l**i i 3 ö ö . Aj4_û_jojJÎ5 ^aIaj L SÎöj (JjjJLj JJJ i4_jV ^a j j_lj_uj j j J 

4 3 jJ ) LjjjjjJ û aJ 4 _jÖ û j 4_j_jj j j_uj IS 4 -_lj 4 *3 3^*3 3 LujLj 4J 4 __ljla. ûj 4 _j . Ljj_j4_jÖ ^ajja û j 4 1 1 Aj 4_ûjj 4 1 1 Lj 

^A l£ LuJ 1_3 L J J_J__3 Lö I AJ û J_J jS ^A J J Jj 4-S 4_I lS ö J ? (J 4-J û J û JA J ^* -3 U J J 4-S ( (J_3 LS û j j_3 J 4 _£j ö ö LuJ Lj 

4 J . (j4_Sû A (j j Lj J I Jj I jJ-jj Lj J 3 L^ 4_J öj4 ^ 3 j J4_j c4 û**3 jjj. 3 juj j 4 _j (j4_jj4_A (j 4 _û_jj (^j4_5i4_jjj Jj 4 _a 

(j iJ 4_j 4_j ^_j J j-^-J j 1—3 J 4_j (j J J 4 j 4 _a (j 4_S 4__lj Lj ö j 4_uj 4_jj j J 4 û 3 3 — j_jj 4_j_j j_9 Lj 4 û 3 3 I Aj ö j_j j^ ^a l 




.(j_j4_SîûJ jLi_ 


j û J I 4 4 _S 4 __i_j j Lj j Lj û j 4 _uj 4 _J (j Llj l£ 4 _j_j j_uj j 


AAjj 


4_1 


4_j 4-j c j Lj j (j j Lj ^a [S ö j û Aj !Xa û j jL£ ^Lj 4_j (j Lj j Lö c I J j V j-^. 

^_£__lj Lg_iA. (j4_!9jj _ uj IS c l_^ 4_j Luj 1—3 4_]4_ûjS j4-JÎ) . (jûJjLû (IS0l3tGd bOÖ iGS) ^a iSûj Ija I J 

cûjIjjajLî (^£_- jj-j 4_S c 4_j I aJ4_a4_J jLjûjûj (^_£_û4_j^. j4_^ûJ (jLûjjL (Jûj4_j l_^ûj jlj_Au4_j ^_ûIjûJj4_j 
j l* 1 3 3 ö ö jjfi 4 _j GITipty Sp3CG (^_jJ LL (jlj4_9 (Jûjj .Lj4_jLj I Jj4_uj 4_j ^_j I j jS I Aj 1_S 4_J 4_j I j (jl_jl_û 

C(j 4 _^_l (J Lud 3 *3 3 JUJ ö ö (^__3 LuJ j_J (JÛJJA 4 _j ÛJJ ^ 4 _J J _3 I J _3 û J ÛJAA ■ L* 1 3 3 ö ö JjL. 4 _ 3 j 4 _uJ t (J_ 3 J_uJ J (jj 1 _£ 4_1 JÛJ 4 _J 

4 û 3 3 4_j j_j c I AU j_j (j I j 4_9 4_J ö j 1_J 4_j j Lû 4_jö j û j j (^aa 4_j I j 4_9 4_J lS 4_j ö j Lj 4_j j 4_û (j û j j ^a 1 J-JA 4_j 
L* Lu!) J Jj-iJ (^_^ 4-J LuJ 1_3 j4_JÎ) (^_3 L^ 4_J_3 1_J J_l _9 4_J_J J 1_£ I J I J 4_1 L_5l_3_5Î4a . (J_3_3__3_3 I J J 9 juJ 4-J ûjjS 4 _j ^4_J (JA_3 I J— 3 ö ö 
(j 4_S û j j c j-A-î L_L (j I j 4—9 4_j j I j J j j Lû 4 _a j j I j-j I J (^Ja_lj 4_j j j_û 4_jö 4_5i û j 4_j 1_£_j Lj_uj Ij LuIj 4__û 4_j <jj i 3 ö ö 
. Lj 1_SL j LS 4 **3 juj. 3 ij-j—i (jjAi j_j_uj 4_j 4_! (jl_^4_j4_j (j û j 4_!i J j^ j^ l_^_3_uj4_£j4_jî) j_j ^_^4_j Lj Ij4_j c4a4_j^.j_û 
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6 Jl S „3 I j 4_î ju*. 4j 4.S4J4J L^jlljlûJ ûj 4J ccliJ j <w_JLuj j I j_j I J ^ ^ j j 4j (jûjj j4_a4_j 4_S_j j_^. 
^ jjft 4 _j I j j_j u_Luj I j 4_o 4_j j 4_S 4_j . j 4_S û û ^__j jliS 4_j ^_uj_j V l—î (_£ 4_^ 4_j^. j_o û j j j 4_S 4J 4j J Luj (j û j j 

4_j j_j . 4_j LjJ j 4_S 4_j j û J ^ n i j_uj j j_o 4 _jö 4J j (. ‘N ) ) i j_uj j 4 _jî) 4j j U 4j 4j û j 4 _j j_j û j 4 n 'i u IJ l_ ^_j i j iJ jJÎ) 
(jlj4_9 c j I j_a I J ^ ^n 4j jjjJ j_j ^ a jl 3 3 (_£ûjj 4_û4_j j4_^4_3 ^V4_j . 4_Sjjj 4J ^—JLL t_5lj4_i 

. û J 4 3 3 *3 3 û 3 (jjju 4_1 4_J Jl_ 3_3ÛJ (JJJ -}j4_S JJ-o 4_& (JÛJJ -^U^- 3 Lo-uJ 1—3 L_ Sûj 4_S_J J_^. (JjIjLjjjj I j ^_Sjjj4_î 
l_S__j__j_j j_uj j4_& 4j jlS4j_uj j4_j IJ Lû j4_j“ ûj I J4 _j Lj ^_j_ÎLSj_Î (Jûj-j-uj 4_j jjjJj4J jûj4_j jjlSjJÎ) 4 _j4_û4_j 

. j j 4 .S Uj û û û j 4 _^-jjft 4_1 j I j jjL 4 _J 


-J^— 3lJ-3 ^_uJ_ J û J J ( û J 4_3__3_j__3_û_j J-LuJ 4_J ^_3 Lli-uJ-J J_J_J ^ J 4_û lU û J 4_L1_3 _û 4_û J J J J J 4 u 


j-ijjdS 


î4_$4_j 


(jûj4_j (jjlSjjî) 4 _j4_û4_j ? LlU j-ij LIlujjjJ ‘L-î jj-o4_& L1jLj_jûJ jj_^. t l S Vi 4_j ^-1 Jj^’Lljj J j_j 

J û J 4 jul 3 S I J J J J^_Ll_lS (JJ-Jjfc 4_S_J J_^. 4 Lll 3 3 4-JÖ ^j 3 J J_3 J J J^_ui_lS J J_îJÎ) lU û J ^_S 4_J LuJ l_3 L1 3 3 û J 

J U L1l_ 3_J û J û J 4_J lU_J I 3 4_3 4_l J û jS_ui_J_S J J I JjL I J ^-S-3. .û "l xJ-3.aa 3 (_£ û J 4_3 j_J L S 3*3 juJ . 4_jJ LuJ ^_uJ_J 4_S û J J 

J 4_J 3 4_uJ J I.JÖ Lll_J_J I J_J û J <-_! lJ LuJ (J û J J 4 lU_J Lû J ^_J J û J ^-O-J-uJ-J-uJ (_£ û J 4_1 Jj-S I 3 ~\ lU û J . L1 lU_J L_ 9 J 4_uJ 

■ 4i 3 3 4__3 _jL1Luj j4_j ^__ijlj4_j 4_j ^V4 _j . L1_jjJLjIj 4_1_uj_jj_j_j ûJjLû 3 JjSl xxijj J j_j 4_£ ^_54_j4_j^.j_û ûjj 


(j4_j4_j^. j_û ûjj j4_j i 3 j 3 I j 3 j4_uj4_1 lU4_j 4_J ûj_j_û4_S ^-jjûj J j S L l 3 S (_jj_jJÎ) ^__j_!Luj (jûjj 4_1 jj_û_j j_j 

^_J_Î LuJ (_£ÛJJ <— ^4_J ÛJ_3 -J-uj 4_J 4_ljJ_û_J J_3 4 J_3 4_J . û J I J-SliuJJ J J ^_3JÛJ ^_1 l_S 4_J_1 J l_û 4_£_]j_j4_j 4 U 

4 Lj_J_J L-Sjj^ 3 ll 4_S_JJ_^.) ÛJ_3ÛJj4_£ 4_J_1 LuJ ÛJJ ^4_J L* 3 3 3 jliSjJ_^_J A1 s4_^. I_JÎ)ÛJj4_JÎ) 4 û J_J Lj J ^j — 3 Jj S Ll 3 S 
ûjj 4_J j_jûjj4_S 4_S4_jJLuj ûjj (_5ûj4_j (jj_ 3 _ 3 ^V4_j .((j£Ljj_ 3 ûj4_j_jjIiS4_j4_l ^_jl_Sûjj_^.4_jjjj^. 4__jj4_j 
4U ( Black HoIg)(Jjûj 4_1j1^ 4_j L1 3 j 6 J j uj-ûjû J ^ n 4Uûj_j_j_uj4_3 4L5j4_£_jjûJ ûJjLû (j4_£4_j4_j^.j_û 
û j_3_j_uj 4_j lU û j ^_j 4_j 4 _£_j jj^. ? û j_j_S__3j^. (jj j_j (j I j 4_9 ^ _i ^ j-J 4 _j û j 4_j (j j IS jJÎ) 4 __û 4_j . 4_j 4_j^. j_û 4_S û j j (j jjI 
I Aj4_j ûj4_^_jJÖ 4_J L1 3, 3 1 j_ 3 6 J jjjJj4_a jj_o4_jö ^V4_j 4jj4_£_jjûJ 6 j 4^ id) 4_1 (J_j!j_jI_ 1 (joûj ‘LlsjU jLj 


SpaCG - ) Lj iS - I j 4_9 4_£ LjljûJ 4 _£_jj .LjlûûJ LjlS jlj4_9 4 _j ^jj_ 9 t j Jj S Ll 3 S 4U_j j_^. (4 _jûj4_j jUjjö 

{ UJJ -^U'LS (j 1-3 lu 4 __uj} (J Lj 1 j_lS (jj I j_j_uj 4_j ^^4 _j L_s_j_j {j__j_a_jj^. }jIj4_jLj ^_j_îl_Sj_î (jj I j_j_uj 4_j (tilTlG 

^-jJ Luj (j ûjj cUU - ^ 4_j l**3 3 3 1 j_j û J û J J Lû ^_i4 _^ j_û (j ÛJJ 4 1 -Ujj Jj4u (J l_3 1 j4_uj ^_j I j-iu 4_î . L1 i_j_j j I j4_j Lj Ll 
^£_l J J_J_J_uJ J J L J 4_uJ 4_î 1 i a 1 4_J J <— 3 J^ 4_l_ûj A a ^_J_A 4_J J-J ( l ij A < u (_ 5 4.S 4 3 3 S 3 4_uj j !_& ûj 4_1 JjSLIi 3 S 
4_j j-i_3 1 j_j uUU ^La 6 4_j (j — 1 1 JUt 3 U -^u^Û 3 S <-S ûj ^jS 4_j Luj Lj 4_S_j jja. . 4333 ^_i j j_j u JU -^U l 5 W U ^“ uj 

.Ljl£j LIjUJJ J Jj^_l Lû-uJ 1_3 I A_ûj 4 _ûj ^_uj4_3 4_1 (_5 ÛJ I J — 1 XJ .1 j4_j J Ûj 4 _^_j_ö 4_1 (J Jjl L* 3 3 3 lj_J U J 


^j \ j-j 6 4_£ö Lj-Li LmAj4_û (jûj^u j_j ûjLSj-ö SpontanGous ju.4_jj_i. ^_ 1 jj_iUujjjj 

J J_9 11 û J 4 *3 3 3 3 J l_J_3 I J Jjl 4_1 4_û_J_J Ljl£l_lûj 4_J L Lud 3 JU_3 4_û 4_J ? (J_J 4_JÎ) 4 û 3 3 ^ -1 ^ j_J ? 4_J 4_û UU J 

■ L* 3 3 3 ^ljûJj4_J JJjJj4_A (LjLS-3 Ij ^jSlJ J l_£ Ujjl. J I— 3 ( û J 4_j_J J 4 3 ^_uJ_J JjL J_J J Lj l_£_J I aS_j1_uJ 4—3 
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J LllJ. 3 ^j£_û cIlJ ) 6 J ^_jl_Jj£ ^_JJJ_LJ ?j_j4_û LliJ_JÛ4 — 1 ^ j_J Jj^-j l AxjLj 4_o1j_J j4-j Lj_j4 Ii IJ^Ll J LujLj j4_j 

-JjSuuLjlJ 

1 JLo 4 li j-j ^_Lj4_j 4J j L1 lj_j4_jö ^Ljjjj j Jj^ j’i j £ ^_^4_j L_j Lj 


Û4 4jLû_lj_lj . j_j_lj L_lj j_lj I j_j û 4 A a n 4_S Ljl_^_j 4_j I j_j j4_j ^_û 1 i^Lj V j 4__j j l^Lo 4 _j_lj ^_jj_: 


lS^j4_j jj 




L5TT 


L-L-L-IjuJ-J 


j4_jj-uj cJjL-1 4_j jjj 4_j_j j j_ilj LILljû J Ljl£_3 4_j I j_j j4_j ^_û 1 ~\ 1 4_j Vj4__jj^Lû4_jj_j 

Lii \ ) ö 4 1 4 j*l_uj 4-j j L^ 4 ^j4_jû4jLû j4_j j llluI j j_uj ^_jISûj_3jö j i j_lj 4j (SupersymmetryJ^^jiL 

l_lj4_jê ^_1jj_j 


l_Sûj ^-jjj_lj çL_j_j 4_1LjjJÎ) ^4_j j4_j 4J . 4_j J j£_jLlS (jj j_jj ^ _lj jLl.j4_jju_j j_ijjj iSlUlS ^_jjj_lj (M) 
^j— LuJ_JJ_LJ l i Lu i 4_o4_J cL 1 l_LJ (finite) J I JjJJ_LuJ j4_J j4_S4_J . ö 4-J Aj iS Lj_j4Lj JJjJj4_S J_J Jj_û [S ^jS 4_J_J J J-LJ 
4_û_lj 4_jj_j .LjLSûJ l wjjjJ (JjjI. ^.SLlLj 4j_û ûjjj^. 4_j_ljû4 (Jj4_û4_j - 4_j JlI Lû_!4__uj 4_j 

. Lli \ ) 4_1 LûILû 4_j_lj j_j ^j £_ î \ i 4 j_û ^__iJÎ) 4_^_j jj^. c 4_1 jj4j4_S ^l 4_Î jj-J l_^_luj 4 _j L 1 lj_jû 4 

^j4_û_lj 4(j4LiSl_9 j4^j . û j 4L1 j j j JL_lj jjj j 1 jjk.4_j 1 j Lj j_j Lj_u1j_j Lj tûjj-Jj^^A-j ^_^4 _ j_jjj_lj , ^_j j j_lj (M) 
LjLSûAjJ jLûlj - j_l_luj j j-uj ^_j L£ 4__lj A n 4_^_î j_j 4_j j û j 1 jS jS j L û jjL. “ j_j 4_JÖ lLö j j_û l_^ û j j û j 4_j j j_j 

jj4_û4_j ,^_j4_jö j4_SûJ j Lû 4_5Î 4_1 j j J j 4__i j 4 _û_lj j Ij ûj_j Lûj4_9 j4_1LjLujLj j4_j j_j j 1 ^ ^ 1 j. xi i4 \ \ j 
4 jj4__uj j4_j j4 li \ j-j 4_1 L1 j_lj ^g-j. \ ijj ^-L-Luj 1 j ^jûj-jj ix j_û 4_j4_jlj4_l ^jf4_j .4 _jûjj 4_S ^glj-i i ij4_£j4_uj 
(j 4_j j j_uj j i n u>i lj Lli i a 1 j_j ö 4 (jj-j j 4_j ; û j 4L1 j j CLj ^ V û j 4_j 1_*9 1 _j 4»j_j j J -lj 4_j Lli \ ) ö 4 (j 4_j L_l_i^_j j jJ 

4^j 4_£ 4 ^j_j j j-lj j4_S4__j . ûj-j-î-j 1 j-j-î (Jj-3l S 1 jj^_j j 4_uj jjjj^^Ljjj^. ^ Luj 4_î 4.S LjL^-j jjj4^jj_jLj i ijj Jj 4-S 

^Luj 3000 4_î jlj4_J ^g-û 1 1 4__jj 4_j j_j j_j j j_j j 4_£ j 4_uj 4 _j L1lj_jû4 ûj4_j ££j_lj_û_Î4_uj_j û j 4_1 JJ jiLj_9 1 _j 

. û j 4_j û j-j j j 4 j Lû_j j *L-° j U 1 ^Ur 3 ^ ^ A 3 3 Luj j 4 _j c 1 J j j J j_j 1 j 
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^jLS4SLo 4_^, ^_SjSl)4_iöj4_fl 


j4_jö ^aJiLû-jj^ t4_û4LijijS (Jjj-jlj L5 _S4_j4_î4_ojj_9 i fj 1^4. flj*i Ljj4LLi4_j ûjjjJ-o AltGiTidtivG histori6s 

. L1 Lj û û 4_j û j 4_j A jS_i_9 Lj j 4_j (_£j U Lj j û j 4_j j 4_j_i£_o j_o û j j j_lo j j_o 4_û ^jj 4_j l_S 4_j û j 4_j J jS_i_9 Lj 


^JlûL^jAjjûj jjji^jûj 4 a-jlj l4_£4_j l ju i_j ! l£ju j jjjJi L j ^jjjJujj Anthropic pri n ci pl 6 

. 4_û_j_i ^_jjjj ^g-j 4 9 \ 9 4_j^. j4_uj 4_1 jJlj4_j 4.S Ljj_l9 ^_j 1_S4_1j4_SjA J L-oLj jûjLjjûJ j i lj g j iuiû J4_j 

4_j Ijj j j4_j j4_S4_j i4_j4_Ê (jj_L 4 _j Lj4__ljLj ^_£LjjJ ^_jJjLo 4_j 4_$Jj_j 4 _j j4_û !ûAAl_o ûj J AntilTlGttGr 

. j-Ll ^ û ö ^j^.4_j ^_lj4_j ^_^4_jûjj j j4_jûJ jl_j4_J jjllS4_j j4jj l_S4_j 4_j 


~ j_i_j_j_Lj i_j û j Ia1jjjj4_s 4j jûj4_j lSûj Ljjjjj-uj ^jISLujL ; jI£LjjLj 4_jj4_£jûj Apparent laws 

4_S_îj_)4_j ^_j Aj 4_<lj 4_j_j Lj 4.S I J4_SjLj j ^.jLIujjLj j û j_Luj 4_J ^_j 1_Sûj4_j_lo Ij Lj j 4_Sûj_jJÖ j I jj^. ^-jLSLujLj 
j_jAj4_^. ^_jjj_j (j4_aL)j 4_S ^_jjj_ij (M) ^_j LS4_j_j4_j_i_zi_j_j Luj L j (j4_)jjj J4_S4J - j_j LS 4 _j_j Lj û j 4_uj 

. ûj4_jjA l_j l_S4_j cjûJûJ û j 6j I j 1 i jLujLj 4_j j I j L_ljl ^_jjjJj4_A 

(jjiSji 4_jj i û û t4_j_ij4_j (jjj_û 4 _lj aj 4 — oLj 4_j_j i_j !^jJL ^ j*ux)4_jj4-uj Asymptotic freedom 

(jj_) JÎ) jJÖ 4_j I aS j j l_j jL_j 4_1 jl_S4_SjljS Aj4_j^.j4_ö I Jûj-jJ . I Al j jS jl Jj4__o 4_1 4 _Sûj_l& ^_jjj_jjIjV 
I aS j j Lj j l_j 4_J <_S4 _jûjIj Lj j 4_S4 j lj Lj_uj4_jîi j_j ^-S-jj-UÊ ^l_i_iî) j4_a4_j ^^4_j t juij )4_i ûj4_j_j_)4_j 


. û û4_j_j_! û A i 4_j Lj_j_j4_j >4_uj 


, u 


t^_j_jjjjjj_j j ^_j_j jj jj_j ^-SjSjjLj 4_1 öjj jj-uj j j 4 t4_j_jl_ujl_j jûAaLo ^g-j 4 j jjaLi i (j4_S4_j ! ^jl4_j AtOITI 

.ûjljJ jjl_o4_S j LS4 _l_ljjj_j_S_lJ4_j 4_JL_1_ljjj_j 4_j 

l_Sj i jS 4_j i j ^lJ c jjj_)j_Lj j jj-jjj_) l S û j c 4 __lj i_j û j 4_uj j4_SJj_)4_j L_S_jjjjL ! jj^jjLj Baryon 

■ ûj J 

û j 4_j_iJa 4_J t4_jjjJj4_S lSJ^- J ( i J £ '-S JJJ l sLjûj 4__ !4_Sûjj4_S Aj4 'Ö4 " ttAjLj lAjj Bîq bang 

I 4j j_o4_j 4_J j_Lj I j_i û 4 4_^ UJJ 4j4_^ ^l4_j j4_jj4__o4_J (JLjj jj J-Ij i 13.7 tt lj_iû4|4 (jlj 4_Sûjj4_S 

ûjL1aj4_uj jL^. 4_J j4_j_)j4_j j (jW UJJ-^J^L^ LLuj i ) . û jj_i l_S_jj_j 4_û__3_L_lo Aj 4_^. l_j_)4_j (j4_SûjL_)4_!9 j_l_l_l_l_lj 
^-S-uj-lj j A_j j I jiLS Lj 4_J 4__lj l_j A j 4-uj û j j û A j 4 _j j ûj Lo-uj l_j j_i_î l__9-3 ^ A 4 _ û__lj V 4_j c ûj 4_j û j j_j A j Luj 

. jaLi_j_lj c û j 4_j 4_j j j_j (j Llxi 4_j ljl J^ ^ ' ' 1 n . J j-û 4_ jî) 4-J 4-^ 4 .‘.- c j< ' Lû 
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jûû4_iûûIj Jj £ >Vi û ûjLS- Ij4_s jjj I jj I J (j, 5j o V 'j4_ii) !(jjjûj Black hole 

■ Ljjjj û û I û (j J_9 ^ J 4_j l3 ^3 i- 0 - 0 * 1 U ^LJ &3 bj3 4_j 

. û J) j & (_5ju_Î4_jfc Uj ûj4_uj ^-S^-j^-SLjj^jj ! j j j jj BOSOH 

^__Î4__û jS j4__uj4_Î 4^4_j Lj a_3 Lj i jlj_i_uj Ljjjj jj4_£ aj ! jLr jj Bottom-up approdch 

^__J Jj^JL-1 IjuJ û J (_£ J I jJ 4_uJ l II 3J ^J_J U j 4-J 4J (_£ J J J_3_û i_J 4_3 (J J J J J 4-J 4_J û J 4-3 (JjJ_3 i J 4-J 4 û J JJ U) J Lû_3 jS 
4j Lk j4j J Aj4_uj4_J4_J JJ Ûj4_J_Jj 4_JÖ J JJ_UJJ Jj4_j (jLluJJJ ^jL. j Jj j Lj 4 4_j4_& ^_jLjûj4_uj 

. ö j 4 _j_j Lj ö j 4_uj 

j j j J j 4_£ 4_j 1 j_j_j_j 4 _S lilLj ^_j Lj j_j_ 9 ^_S4_jjjjjj j4_jö (^j£ûj jLjji Classical physics 

. 4_j4_& (jj I j£-j j L_i J jlj4_j (jjj j_j_û l_$4_j Lj_j 4_j 

4 4_j i ajj LL uLj_j i_j ^g-j l$ 4 L v i S j Lfl 4_j 4 _Sljj4_j_i_o ij i_j ! ^-ajujLIjjj jj4_S Cosmological constant 

. 4_j4_jÖ Lj1_S" Ij4_9 ^jIj ^g-j l juj S> 4_j (jj4_j^. 

ji j_^. ji_j 4 j LLjjjuj ^_j_u 4 j (jj_uö jiûûjj j Lj£ j-o jj [£ ^jliÊ Electromagnetic force 

. LjUûJ jlS 4_j4_jö jLj_jLjûjL^ j 4_SjLj (j4_j 1_SJ j_j4_j j4_j (jlj_i_j 4_J . 4_j I Aj Lijj-uj (j4_Sûj__3JÖ 


4_J 4_uoj_ij4-j j 4_j_j Luj (j4_^4_£j L j 4 4_jûJjLo ^__j Lj ûj4_uj ^_^4__j4_^_îjj4jj ! (jjjli^j_Î4_j ElöCtfOn 


/ 1 1_$4 o \ q_j 


■> LST. 


o îS ^_j Aj 4_o_j 4_j_i 1 _j 


(jû j j L o j 


. 4 _j iS 4 _j_j i_j ö j 4 __uj 4 _£_ 1 j_j 4 _j ^_j j j i_o j . (jjA_ûjJ_fl Fermion 

jjj_ 3 _j (jûJjLo i4_j 1 £ûj_ 3 __ 3 -uj 4 _j 4_J ûjj 4 _S ^ Sj ajl j_g ) juj ! ûjaI1jjj4_j 4 J 4 _oj£ Galaxy 

. û j 4 j j j û ÛJ ûj 4_j JjiL.i’i i5î (j jjJÖ (j jjJÖ 4_j û j 4 S j-j uij j Lj 

j L j_j LL uj j i_j (jûj 4 -j (_ 5 j_iö 4 _j ji_S 4 _j 4 _ji . liiLojjjuj (J^-Sûjjjö jijj^. 4 _j öj_uê jjjjjijV i(Gravity) j 

.(jiASûjl j (_5 jjlS4j 4j4_jÖ 


4 4_û4_jj I jLi ^jjjj ^^jLujIj ^jlujjU ^UjLilj ^^iijj^Heisenberg uncertainty principle 

ûj û j I j L 1 A ^j Jjj 4_j LU j£ l_j (j U û j I jSj j Lj A 4_u Lj jj-S 4_u Aj 4__<Lj 4 _jj Lj Lj jjjl 4_J «_Sj Aj 4_jÎ) LjjJ ö A 

*ÛLh IJh 3 

. jj i j£j_ujjj j l Sl \ S j i j^ û j j j l ^ i^j i jS 4_i (jjj1_jûj4_uj (_54_^jjj4_j l ^ ij j-^. ! (j j j^U Meson 

. LliLo jj_û4_jö ^jjjjj jj û 4j Aj iS j 4_j Lj jj_9 ^_j4_L1jj ^_^4_jjjjjj . ^_jj jjj ~ ^jl 3 M”theOTy 

. (jjj -ûj4_S 4_j4_û i jS (jj 4_j4_j^. ! ^_jjjj jj4^ûj_fl Multiverse 
(jj jJÖ j jljV (j, L^JJ Lj (jjjJÖ 1 _jj4Lj i4_£jj_uo jjj ^_jLjûj4_uj ^S4j4iîjj4j .j-jjjjjjj Neutrino 

. 4_j 4 jö (j j 4_uj 4_J j 1— u j 4_jj j 1_£ (j Jj5ljujj5> 

. (j-Ijjöûj l £jj ^jj4_j ^jjLj i a! jj j jj (j4_$4_î ^-jLjûjLS ^ujjjLj 4j 4_Sjjjji. . j j jj jjj Neutron 
jjj^j4^ (jjjjj_û (j4_^.4_jj 4_£ (jûj4_j ^^.jlj^-û !^_jjjjuoj ^-aLj4-û No-boundary condition 

■ La i î 4_Ê j Lj j j j ) xx) (j ö j 4 _jjj t (j j I jjL. I J (jj 4_j j j j 
. 1 ^ 1 jj_ \ 4 Lll j 4 J . £A ijjj !<l£jûj Phass 
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■ 4. \ \ S Li j jj ^_û4_jj|jS 4 _j 4_£_îjj 4 _j j A i iui i i LiS j-ojj ls t_sj^-& 4 _s_ijjjj_j ! j jij j_s Photon 

<>>-: ^ ûjju ^ 4 e û J Lo J ^jj u : j 4 ^ 4 _j ^ijljj Probability amplitude 

. JjljûJ jl_oj4_S4_j (_j4_Sljiûj 

jj ■ ■■ » j ^j_:4_j I Aj cj-J c_jj (J4_^4-J û j 4_j 4-j^. j_û (_j4_^jl_j 4-j 4_jj_jjl_j ■ j j jj j . j jj jj_i PfOtOn 

. j 4_Sû J 

. 4 1 1 1 j L j j i j£-j j L j 4 ^jjjj-jû l^ 4 _j i_j_i 4 _j j lS 4 'i .v~ 4 _S 4 _ljj j_jj . ^ 4 Lijij 5 ^jjjjj Quantum theory 

j_jj4_j (_jj_uS 4_S û j û jjş-j jji_j ^j-jLjûjLS (_54_SjLj 4_j 4-j.j Lj ûj4_-j ^S^-j^-SJjj^jj lj£ Quark 

• UJ Ij^L.OJJ ^ IjS ^-uJ (J Lj 4_^ 4—3 J 4_& J iS 4_j J J_J J_LJ J J L^ 4_i jj j J.J . û J 4_j_LuJ l_J û J 

j_j ûjijS j_lj i j_j j 4 _uSjjLaji_û £j£j 3 ^ 4 -j . 6 j 4 jjj£jjLjjLj ûjLijjj Renormalization 

. J û J û Jl 14_Û jA_ul Ûj4_û4_jj|j^ ^_Jjj_3J 4_1 (j4_j I__3 jLjj£_LJ j4_3 ^_3 J jS J 4_uJ û j L^. 

. ^g-j Lj j SlI ) 4 _j_ 1 jûj ^Ljj-ji ^j-SLjjj i u_ljj lllS- ij 4 _i aj 4 ^ j i i_k .: ^5Lij Singularity 

jjJj 4_& 4_j jjj^j ûj^_Î4_fi 4 _j LjjjûJ ^_j L5i 4_î L_L c 4 _j_l^jj Lûj Lû ^_^4_jIj 4_9 .LjLS“!j4_i SpdC0~tim0 

. jj j^J i_$j Lj J Lj l_£j I j 4_9 j I J j 4 __û 

j Ljj l£ û j 4 _jj j 4_1 ^jjIjjj 4_j ji£4_£_ijj4_j i \, 1 3 4jLjjj_s ^_S4jjjj_lj ! jLajjjj ^jjj^j StrinQ theory 

■ 4jjj j Ljjj 1j j ^j j j 4j ^ V 4j 4j 4_jö j Ljj jj j J c l j i j Lj (J j^ j ^g-^-JJ Lû_jj j l_^ ûj jj jS û J 4_i j j-j 

ûjjjö ^ 4 _j . 4 _j 1 1 1 ijjjjjî) 4 j i aj_j j j-j j 4 _Sûjj_ö jij-^- 4 j ! jjj 4 j ^j£jjLj ^jjjjö StronQ nucledr force 

j j jj jjj j j jj j jj j û j 4_j Lû j jJÊ l_JÖ û j j 4 _jö . û j 4 __l_2_1_3JÖ û J ! J_û jj 4_j j j l_j j Lj 4_J j j jj jjj j j jj j jj 

jI£<l£j!j£ 4_j I j jj J j j j4_£_1jj4_j 4_î jLjjjL jLû4_j 4_£j jj^. 4_j_j_jj jju 4_jjj 4 _û4_j 1 4_j I_j_Llj jjL 

. jj I J ^j x J JJ J 

of symmetry 4 J Li 4 jjLi 4 _jj j£Al£ ^ 4 -jj jjjj : jl A^ I j ajj 4 j Super gravity 

. supersymmetry.^^j^ ûjj4_j ^jij 4_j 4 _j!qJ4J4_j 
4 _j ^_ij j j£ j Lii û j 4 _j L^jjijiLi 6 4 _jjjj^. j_L 4 j l ^Lxiij ^_Sjjjjl * ^ j j ^ j ^ ûjj 4 »j Super symmetry 

{ ^jjj^. j-j. ûjj 4_j } çj, -JJ. j_Lj4_j j_i_j ^j L5> 4j I_ 9 j_uj j_ij n 2 ij^ 4_! l ^ i ^4_j . ûj4_jjjj_uj4__lj I^jjLjLj jlj4_i 
4_j iS 33 J 33 4 L -^ û 3 jj _& j û J J l_û Uî) û j j 4 _jö t j L^ 4 _jj j Lû 4_£j jj 4_j 3 j L^ 4 _jj jjjö 4_£j jj 4_j 4_£ 4 _j Û 3 4_j 

. j ûj Lûj 4_j 4_jj j I ,^222 3 I j j 

^ j 2 jjj-jj t ^^. j-uj ijj j j j j 4 ^ jj 4 _£ 4 _ 3 û 3 4 _jjj 2 £jjj ! j_r jij jûj 4 -jjj j£L> jj top" down approach 

ûj 1 3 û jûj4_j û 3 LLjjj 4_J jûj4_j jLj!j4_j jjjûjJ4__û ûjûjIjjjL. jj ûjûj4_uj 4_J jjjJj4_j ^jI_Sûjjjj_û 

. ûj4_jjj4_jûJ 

jijV (jjjjö t4_jjjjj4_S ^j4_Sûjj-û jij-^- 4 J l ^ V 2^4_3 :jijV ^-iSjjlj (jjjjö Weak nuclear force 

j Lj l S 4 û L JJ ^__ 3 j jjj_uj j j J 4_J ^j 4 1 1 j 2 1 (j, v îjj Lû û 3 j 4_jî) t ^jj_l9j_l^ 4_j jj J I j j 4 _j_û I j 4 _j 4_*j jj j 4 _j 

. 4_j 4_JÎ5 l^jjj Jj4_j ^jLjûj4__uj j j LSûjjj-uj4_j 
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(Aknowledgement) 


4_j c i iliS ö j 4_j j j Jj j4_j 1 j4 j_3 A_j ^V4_j 4û_5_j-uj jLû4_jÎ)4_j ju ^ n îS j 4 _j4_jö ^ !lj i 1 j-j J 

4_j Jj £L j. a j4_j ^V^-j 4_j4_û l_S_jj4_j_jj_9 Lj 4_j ^ ‘LjjjLlj c. ijIIS . LjL_j Lj I Ju4_j £j4 j. l & 4J jjL4_jj_k jj 1 j j Lo 


4_J4_jê ^_ujLjj_uj öj 4 ^ ilijuj jj_o4_jê jj^u 4J 4 _jjj . 4_^4_j_j__iS ^_j Ij4__ujjj_j ^_jLujj4_uj 4_j_jj4_SLj Lj_j4_j 

j^iu j 4 _j jj( Ann Harris) Ijö j (Beth Rashbaum) ^ j 1_j_uj I j jun 3 4_j 1 j j Lû-J iS 4 jj^. 

. Lj ju j 1 _jj_j_uj4_j4_! 4_£ jj4_^ÛJ ÛJJJ_J-uJ_LJ 4_j_j j_î j J 

L_^_J_J [S l_JÎ)ÛJj4_ö 4JJJ.J J LûLluJ û ö J 4_J J J AJ_J JjL jlj4_J 4 4_jljj_3 jL^Aj-JJjj. 4_J J Loj_uJ_J J_3_3 L_^_J_J 

c4_j1jj_j j û Aj l_& 4_J J LaJ-uJ_J J_J_3 juAujIS j4-û . JJ J_3 1 _J_uJ J_û Lû j1j4_3 4.J 1 J J_J l_J_uJJ_ûl_û 4_J J L_OJ_uJ_J J_1_J 
j4_uj 4_J jJj^4_uL 9 u^jjlj .jj_j4_jî) j L_LL uj_j jJ 4_& 4_^4 _j_j_iS j4 L’i 3 j4__uj 4_J jlj4_j . jj j_j jûaLIjÎ) j!j4_j 

j û j 4_j J jS 4 ^_j j j_j 4_j j j ûj-o j 4 _uj 4_J j J jS 4 ui'q n iS j Lj 4_j 1 j j_j <_S 4_j l_o j^ ^_j lj 1 J ^_j_j j_uj 

.jj_j4_jÖ jl_ 3 1 j jlj4_j 6 1 AjL_j.4_j ^_S4 _j1j4_9 4_J ûj 4 3 1 j_k jûjûj4_j 4_j ujJLu jûjLo4_j^. ^_5jj4_jjjj 

j-uj jjj j j l^ 4 jj. 3 1 S j û j 4_j Aj_j jjL. j_j j_3 4_£û 4( Mark Hillery) jj 4 1 1 .& i_Sji_o ^-ujLjj-uj Ijêûjj 4 _jî) 

^juLjijuj jj jjjj ^^ojLj (Carole Lowenstein) J_3 l_J_uJ_3 J jj JJ jJ J l-S $ J jS J l_3 J J l_3 jj ^_^_! 4_5l 4_J 

^_jjj^jij 4 jj j_j ju j j^ ^_j LoLlj j ( David Stevenson ) j_uj_i_l9lj_j_uj ^ Li 3 0 0 $ j_jIj 4 _^ 4 _j_l_iS jûjûjIl 
4 J 4jj_j4_jî) 3 j 4_uj 1 Aj L^ 4 _j_j j l5Î ö ö j j 4_j (Loren Noveck ) ^ 3 q j_j jajj_î Ijî)ûjj4_jî) t j4_£4_Sj4_j 

■ae 

J ÇuJIJ jU jj jdjj-i) (JLJjS (jljL) (^_) (Peter Rnllinger) . i ; ■ jj— 3— 3 j_3 

l_ 4_j_j j lS û J j j jj_o4_jê ^—lj-uj 1 j 4_J jûj4_j j_j Ljj [S 4_J j 4_JÎ) j Lj_j l£ûj4_j Jj£_j_uj 4_J 1_jÎ)ûjj4_jÎ) c j Lj_j Jj£_14_£_lj 

L_ 3_3 l£ 4 Ln 3 ^ 1 j. j 3 j 4 __uj 4_j j j_jj l^ j_j jjjLjj_uj jjj ( Sidney Harris) ju-jjLjî) ^j alj j_j Ljöûjj 4 _jö . j- 3 - 3 1 3 \ \ 0 

jLjlj j_3 j j_j û J 1 J j_j ^_£_lj j j J j 4 _a 4_J .ûj4_j_jûJ j L^ lj 1 j jj JU 4-3 3 JU ^4_jLj_uj j4_j j_j Ljjj4_j ^_3 _uj4_jÎ) j 

Al Zuckerman )<—Aj_Ljjj_iS jIjj_uj j j 4 __oj_L 5 ijj_l 4 _j c jLû 4 _S 4 _û_lj ^_ujI_jj_uj i_öûjj 4 _jö . 4 _jLj_jjj_j i_jjj _9 
. j 3 j j \ jj ö ö jj4_j j i_jj iS 4_j i Aj L jî) LjLSjLjî) cj_j4-Sûj ji— 3-jL$4 3 3**3 4_qj i_j j_j ( and Susan Ginsburg 

jlj4_j ^_j 1_£ t j-J_uJ J J- û 4_JÎ) jj^i 4 ^^-LJ 1 Aj Lj û J ^-j-û 1 j ö Jj4_j4_j j!j4_j Lj_j_j4_jî) ^_jjj_j ^Lj4_j j j J j4_S4_j 
j4_jÎ) ^ l i 4_jj 4 -uj jj j 4 _£ûJ jjlj4_j j4_S jûjLjjûJ 4_j4_û jIj4_a_lj L_3)£jj4_jÎ) 4_j4_^4_j_l_l^ ^_jjj_j 

. 4_j 1_S 4_j_jj ^_jjj ^_jl_S j4_S j_j 1 j_j jûj4_j j_j jjjj l_j 1 J Lj_uj_3j_j_3 jûjlAj4_j 4 _j j!j4_j . j4_^ûJ ^^—j-j 
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Judith) (J_J JLuJ J J jfl J_) ^ JJ^. ( J_fl_ LJLuJ ^_J_J 4_J_J Uj J J û J û 4_J J l_J J_J j) Lû-uJ l_J J_uJ I J_j_j Lj jS 4_1 Lû <3 j j 4_& 

S3IT1 ) (jj j ^LLj ^Luj Lûûjj4»JÎ) n i4_ûj Lj I -1_uj4_1)j_j_i ^j£ ^jLS aJ ( Croasdell 

4 _j j^_î 4 _j 4 Lj û j 4 _j_jJ 1 j j_o (JjLjaJ jj 4 _j jLo 4 _j ( joan Godwin) jj j j j 5 > j 1 j_j j (Blackburn 

4_i_i_iS ^4_j j 1 j4_j ^_j . jj j_j j Lo j ^_j_j_j 4_o j Lj û j 4_uj_j_i£_j_iS 4_j jjLjAJ JjISjLjÎ) cjjjj j Lo j û J_i_i_i 4_û j Lj 
I J_i4_) jj_^ 4j ûj4_jIj4j^. j_j 4_j 1 j4_o jjjJJj Lj JiIJpLjûji t ^ iILuu ij) t l^j— û 
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Lucacian a aj> i i qj^-j (JLuj 30 ^ûjLo j_j 0 _^j_j_oLS ij Aj ■ ' ^N j jJÖ jjjfi_llLuJ 

j_j ^_lj 4_j lS JU 4 _uj ^LjJIjAwû c (_jjj4-_i_j Ij J ^4-_j t û j j-3 q Lj_i UrU j LjV^-jL j-j.lj4-j^. ‘jj-j ^S-ljLJjLo 

Ajjj^ 4 (J LS 4__3_J_^_J-uJ LlS 4_j4_jl_3 4_j I j4j 44j3lSûjlj_3 L jJlS (_£j4_j_JJjL J_3 ^__3 IS4_L_3 _lS . Lj jS J û J ^-J-J-uJ 4_J J 4__uJ 

4 jjS 4 _j CjûjLj^ ûjI j£jS 4 ( A brief History of Time) lllS ^ 4 -jjj^Io 

4_j j j j_i_o 4_Lj_jjj£ j i j_3 4 J jjjjj4_^ t( Baby Universes) jLS 4 Jjjjj 4 _£ ûjj-^_lj j jL^ 4 _Jjûj 

.( A briefer History of Time)LjL£ 



j j-jj^. t ^£—3 4^J_9 j_j û j 4 _j^_j 4_j c( j 4_j û 4 û j_j j 4_j j Lq_3 Lj j j LS 4_3_l^ 4__o û j 4_jö j jj^. ■ < ^“ uj L5 

. j LoJ. 3 4_9 ^j4Jljj_jj 4_£Jj^ 4 (HyperSpaCe) ^_j Lujj_r 4 _^_j4_j ûj J_J ûj4_jl_S4_Ljj4_j 4 1 3 & 4j ^__j û j I jj 4__i 
A Briefer )LjLS ^S4_jjjj_j_û 4_J_j_jjjS ^_j_j__l^ U^L^AJ cI.1jL_jj4_] jLjj_3_9 4 j ^..ljIjj^. (_£|jJ4-_j jIj4_£ 

^jûj4_j . ûj_lj-uj4_3 ^_3_uj4-S ) ^_3 lSa 3 3 3 j_3 jJaJaj 4_lj Ij4_9 öjj j 3j j_j L_iöûjj4_jîi .(History of Time 

.^jjûj l_j_j j jJl-J lS (j( Pasadena) Lj_j j L-o Lj ^jjjj_ujI _3 4 j ,^_ujjj_ 3 ûj ^(jj-jLjöI j 


a " ux)j-j ^4 _j 4^_lu)1-SjJ jj4 *xi ) qjj-3 i£j_jjfjûJ3 t Lucasian Ohair of Mathomatics 4_jij 4 _j_ujjj ^4_j (jjjj4_jû - 
Henry Lucas (j*)L£jJ jj * j & ,j4_jV4j 1663 ^JLuj 1 1 aJ i g j jj_o4_sö4J 4_i_i_û_)jL£4_j ^Lujj-î prestiQious j j"j “'jjj 

. ûj4_J_)j4_Sû J (jjjljjJ (JjL) j_j ^_j-ujljjJ cLljLIjjj ^_j l_o4jj L) 4j jjj ^_)j_j_olj jjj_)!j ^JLlo I jj4_) (jj-L 4_^ tûjljjL ûjû 
t Llj-SÛ (jj I j (_£j_iSjjJÖ (j_a_ij_uj (jûj4_j t-^lj^ ûjû 2009 (_gj4 )o ) ”)j )^i 4j j ûjj_)4_jû j4_j_ujj_) ^4-_i (j-jj-j-j ,jL^_uj_lj uLj_oû4j4_uj 
^_ jjj_j_) ^-j \S û 4_i_) I j 4j 4 -L_iS 4__) c( Michael Green-j-jjj jj_)i_o ) j_ jjj j_)_)L£_)_o l_l u_i_)jj_j_) ^_j j L jj-9 4_j ûjljj 4 "i*xi j_) ^l4_j 


<Lj4_) 


jûj jL c û j_9 (jLjlj4_j Lûj_J j4_j_)l_û . 4_j4— & (jLljIjjj4 j_jLj 


J l_û_uJ_) J 

33 


1 1 jj^. 4_S ^jJjSûj 4LL_)Ljj_j j4_j Hyperspace 

. ûj L_i_söj L4_j j l o i i LLj-j 4_5Lj4_jûj 4 o ) i ti_j_)J 
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û j 4_j 1 g j ^ I J_j 4 __û j_lj jj j_lj j 4 _o j A_j V 4_ 1 6 1 4 _j 4_3 û L j û j Lû 4_1 4. i îS û j 4 _uj j j 1_S Luj jj_o 4_S 4 _j 

. û j I J-uJJ j-J 




i.j_j ? J jiu ^j. ILuj ö J jjjJj4_S jjj^. j j4_S 
4__uj^. uj 4Jo_i_9 4 ^_j_uj j j_uj ^ 4_j 4.JÖ j L_i_i j j_i 


L S 3 Aj 4 £Ö ^ -1 ja.J_l 4 J_J û J_lJ 4_û_J_J 

4_£ j J 1 J \ S 3J ^_îS Ij^. 4_J J J J c LIlÛj J J-uJ ^_J iS LuJ Lj -J 2 

iS L) (j, j J I j-3 J j4_jj4_SjûJ ^ 1 j 4 _jj 4_uj ?jûJûJ 4 _û_j_j ^_j_uj4_j^.4_] ^_j 1_S ö j ö j 4_j j j_i ^_jjjj 4_j 4_a_jj 
L1luj_j I j j)Lj ? û j Lj I J I j4_Îjj^.4_Î ^g— 3 L$ 4 j juj 4_£ ûj4Lljj_9Lj ^ S..ij 1 jLlj-jul j4_S_Î4_j Lj Lj c j Lo 4_S 4_j j j j j 4_S 

. 4_j4_& (jjL (_£ûj4_j Jjijjjj 


j J jjL j jjjJj4_a ^_S4_Î4_j^.ûj jûjLjjûJ ûj4_94_uuÎ4_9 j4_Sj4_j^. jlL 4_] j£_j j L j_uj j_j 4_Î4_ûjS j_jj_i_lj 
j j 1_9 j j-uj 4_J_j 4_9 j j Lj 1-j I j ^_j 1_£ 4 j_lj Aj û j ILlû Lû ^_Sj j Lj_uj j_i 4_Î4_ûjS 4_£jj_i4_& ^V4_j . j__l_lj I j^ j Ljj 

J û J 4_j J J^ J_l_3 J_J JJLJ J_3 4 I Aj J 4_û j_ 3_3 I J_3 J 4_î . J 4_S û J J jliS 4_J 4_J I J û J_lJ 4 J_3 4_j I J J Liö 4 J 1_S 4 _uJ Lj I 4 jjL 

. ö J I J JU J I J 4_j I J lS LuJ J 4_J 1 3 L_J 1 A J J J ^S-JJ LûJ 4_J 4 J J J J J 4_S ^_1 LS 4 LJ j-J-0 3 J û J Lj J ö 4 


J, J 


j4_j )ûj4_1jLSûJ J JJJ 4_j_uj4_J !j ^_ûj_lJLjj ^__î_3 J J_û (JÛjLjjÛJ j LS û J 4_Il J jS J_3_3 1 J J J, ■L-l 3 Ij-J J 

ÛJ-9 ^S_û4j^. JÛjLjjÛJ l_JÖÛJj4_JÎ) t( 4 3 3 3 ^.JJJJ Lj 4 9 3 9 4_J^. ^_JJJ_J_9 l_S4_J L_l_j4_j 4 4-J 1 J_LJ_3 j4j 1_J Aj Lj 
L j 3 ö J 1_J 4_uJ 4_J I aSj ^J JJ jLjAjLj l_JÎ)ÛJj4_JÖ . 4_J I aSj (J J I J 1__UL ^_JJjJj4^ jjAj4_J^. ^SjJJ J_L) 4 ^-J-j J J û J 4_S 
4 4 i ij I__i_j4_j4_j jjjj_û l_S4_j jjJ-^j^S 4_j 1 j_lj_j ^j4_jLjAjLj j4_j ) ^-i-jjj Jj4_S j_r jl_j 4 -j 

jLiS ! j j 3j 4 _uj jjj iAjSLj4_I9 1_JÖÛjj4_jö .(4_j4_J) jL_ljjj_j j S ûj I j Ljljl ûjjj_i_û j_i l_Sjj4_S4_j jj_û4__& jS_Î4_j 
û J J J J-LJ j4_J ^-JJJJJ 3 LjLj 4 Lj I J û J JJ 1_J j4_ J JJÛj4_J J jS û J JjL4_î ^_JJJ_LJ 3 J û J 1_J J û J 

? lj4_Sû J IAjIjJ4_J ^_jLjj jjlj4_j J_3 l__Lul_LJ 1_J 4 4_J û J I Jjj-S 4-J 


j_j LjLSûJ j L û__lj L_ û_j_j j ^_jVIj4_j 4 ^__lj_ 3 j jjL ö j I j jj l £ûj4-j ^jIjjj ^4_j|jûj 3 033 J c4__lj_lS ^4_j 

j I J jLl j ö j 4_j j 4_uj 4 4_j 4 _jö 4_Sjj_j 4_jö Lj j l û 3 S 3 Ii Lul 3 4_S__lj ^_l^. j 4 _jî) 4.S j 4_j 1 "3 ui j 4_j j û j 4_j_i j j J 

^__J_JÖ ^_j4_J ■ 4 j 3 IJ-LuJ jl_ûV4j JJJ 4_S 4Ljl_Sû J J Lû-J_J jS_3_9 ^_JL_3_ud_3_uJ 4_î 4_Ljûj4_jîi . Ûj4_J_3j_jSû aJ4_jö 

Lu \4_J û AJ_3 L 3 3 3J 1 1_3 I J 4 S 3 3 3 3 S 4 Lj 1_S_3 JJ 4_û ^ 3J 3 I J_3 J )_S ö J I J_3 l_j £g_JJ_S 


IAjUljjLS jl_û4_JÖ4j 




^-JjlSûjLuJ 4_J lS4-j 4-Î4 S 1 3 4_j 1 S 3 3 Jûj4_jl_Sj V 1 J LuJ l_j_J J J Jj 4_S £jl_jj_3_9 ^_J S 4_U J J_î 1_1 ^^uIjjöJ j4j 

. 4_j4_jÎ) j û J 4_j ö L I j 4_î ^^S^uLjl J_3 4_S 4 S 3 S jul 3 û ^uöjLLl j4_j ^__3_3 4__û_j_Lj j 
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